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Trade Within the Empire. 


“ Foreign nations are ratsing, one after 
another, a wall, a brazen wall of Protection 
around their shores, which excludes from 
their markets, and are doing their best to 
ruin our Trade.”—LORD SALISBURY: Ex- 
tract from Speech. 

Those who glance through the exten- 
sive array of advertisements that appear in 
FEILDEN’S MAGAZINE will find that section 
of the journal characterised by a feature 
they will seek in vain in any similar pub- 
lication ; there is not to be found in ita 
single foreign advertisement. FEILDEN’s 
MAGAZINE does not accept them. 

We may perhaps be justified here in 
referring once more to a matter that 
was touched upon in our last issue. A 
well-known English house, whilst recog- 
nising the praiseworthiness of a policy 
we have sufficient reason to deem an un- 
selfish one, complained some time since 
that, whilst debarring formal advertise- 
ments of foreign manufacturers from our 
pages, we apparently had no objection to 
advertise their productions in another way, 
viz. by the description of any invention or 
improvement which had become notable 
abroad. This objection is one of a very 
short-sighted character. Technical details, 
illustrations and drawings of foreign in- 
vention and improvement whenever 
evidenced, we conceive it the duty of 
every ‘progressive and liberal-minded organ 
of scientific and mechanical arts to .pro- 
vide for the information of ‘its readers. 
But though we may describe the inventions 
of our rivals, we refuse to become the 
means of advancing their interests, and 
cheerfully sacrifice a material addition to 
the revenue of this journal in carrying out 
this feature of the policy on which it was 
established. 

That policy—an absolute preference to 
British manufactures—is now opening out 
to a very wide horizon, and forecasts what 
will possibly prove to be the most im- 
portant development in the whole history 
of British manufacturing industry. The 
three great manufacturing nations, Britain, 
America and Germany, have introduced 
the means of industrial production on a 
colossal scale, and their outputs have grown 
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so rapidly as to be now far in excess of 
the needs of their own populations. The 
congestion so produced has been relieved 
by exporting their superfluous commodities 
to outside consumers. Export trade neces- 
sarily takes the line of least resistance, and 
as our rivals have been shut out from each 
other’s territories by mutually hostile tariffs, 
the market for their superfluous products 
has been necessarily provided in a limited 
degree by their own colonies, but chiefly 
by Great Britain and the Colonies of the 
British Empire. 

With the single and doubtful exception 
of China, British colonies and British de- 
pendencies are destined to form the future 
export markets of the world. It is on 
these that the attention of our rivals is so 
eagerly concentrated. Canada, Austral- 
asia, and that centre of gigantic possibili- 
ties, British Africa, are the lands of golden 
promise to the manufacturers of the Con- 
tinent and America, and on their at least 
partial possession of these their future 
existence as exporting nations must stand 
or fall. And of these markets, so coveted 
by our commercial antagonists, even the 
boundless prospects of Canada, with her 
vast uncultivated plains, that a few years 
will see teeming with rich grain fields—of 
Australasia, with her multiplying flocks 
and herds—fade almost into insignificance 
beside the grandiose future that awaits the 
development of the Dark Continent. 

British Africa, since the absorption of 
the two Southern Republics into the British 
Empire, comprises, if we include Egypt, a 
territory of some 3,300,000 square miles, 
which cover the richest area—that from 
north-east to the south—of the Continent. 
The natural riches that lie untouched in 
this area are incalculable. In gold, dia- 
monds, iron, coals, copper, and_ tin, 
British Africa is accounted the richest 
land on earth. In a recent Report on 
the Cape to Cairo Railway, made to the 
United States Government, the writer 
says :— 


“The line of the railway will pass the great 
coal beds of the Zambesi, near Tete, and the 
enormous iron deposits of Lake Tanganyika 
region. Here furnaces will no doubt spring 
up and huge ironworks be _ established, 
supplying nearly all Africa. Magnificent 





Leaders, 


forests of timber exist from Zambesi to the 
Nile. Water-power can be obtained every- 
where. Undoubtedly Africa has the finest 
water-power system on earth. What Niagara 
is to America, Livingstone Falls, Stanley 
Falls, Murchison Falls, and Victoria Falls 
are to Africa; and these are not all.... 
Asia, China, Japan, India periodically starve 
for food. America will soon eat all she 
produces. Africa is capable of production 
from Tunis to Cape Town, from Guardafui 
to Cape Verde. The African is the best 
agricultural labourer in the world. Africa is 
to be the garden of a hungry earth... . 
Africa is probably the richest mineral conti- 
nent of them all. Besides the Kimberley and 
Johannesburg gold and diamond mines, other 
similar deposits are being constantly found, 
and copper and iron smelting operations have 
been carried on for centuries by the natives 
in the very country this railway (the Cape to 
Cairo) proposes to open up. The whole 
Congo-Zambesi divide is probably one 
enormous coal-field.... What form this 
mighty empire will assume depends largely 
upon England’s attitude. _As to the other 
Powers, their attitude perforce will be one of 
co-operation. The Englishman is entirely 
satisfied so long as he is allowed to lead. 
Enlightened public opinion in England will 
finally settle down upon the policy of digest- 


ing and assimilating the vast regions thus 
brought under sway, and allow the other 
nationalities to do the same with their 


smaller portions. The predominant English 
influence, however, will gradually pervade 
the whole, and practically, if not formally, 
the Continent will be more Anglo-Saxon than 
America.” 

Just at that point when the might of 
British arms has achieved the consolida- 
tion of this vast Empire, and a practically 
uninterrupted line of British territory from 
the Mediterranean Sea to the Southern 
Indian Ocean established, the Australian 
Colonies have also achieved their con- 
solidation by mutual federation. We are 
informed that one of the first steps of the 
Australian Commonwealth will probably 
be to follow the example of the Dominion 
of Canada, and offer a preferential tariff 
to the products of the Mother Country. 

The enormous importance of such a 
course cannot be over-estimated. Weare 
surrounded, as Lord Salisbury has said, 
by a brazen wall of hostile duties. Our 
former consumers have become our com- 
petitors, and they evince little signs of 
generosity in their dealings with us. It is 
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an ungrateful task for us to continue to 
fight against the bulwarks erected against 
us; and we would do well to divert our 
energies in another direction. Even 
under the equal opportunities offered by 
our Colonies (except Canada) to others 
with ourselves, our Colonial trade er 
capita is immensely out of proportion to 
that we do with the peoples of the 
European Continent. and the United 
States. 

As a matter of fact it has been com- 
puted on the authority of figures which 
at the present time have so increased 
as to accentuate the illustration, that 
one Australian is as large a customer as 
sixteen Americans, and every Canadian 
worth more to us than thirty-five Russians. 
Why, then, not keep these markets to 
ourselves? ‘Free trade within the Em- 
pire” is an ideal that may not yet be 
capable of realisation, seeing that the 
undeveloped countries require to raise a 
revenue for national necessities, which can 
only be satisfactorily accomplished by in- 
direct taxation. But Preferential Tariffs 
have already been proved, not merely 
practicable, but a success, and a system 
that requires only to be extended to prove 
of incalculable benefit to the Empire. 

A material object-lesson as regards the 
importance of this question will probably 
be afforded in the fiscal system applied to 
the late Transvaal and Orange Free State. 
The trade of these two provinces amounted 
before the war to some £ 35,000,000 
annually. Judging by the preparations 
that have been made abroad, it appears 
to be assumed that these territories, re- 
claimed at such a cost by this country, are 
to be thrown- open to its rivals without 
any sort of compensation to their con- 
querors for the enormous risks and losses 
they have sustained. 

It is not possible to forecast the exigen- 
cies of international diplomatics ; but should 
our American and German friends be able 
to carry out the programme they appear to 
have settled on, and crowd the Transvaal 
and Orange River Colony with their 
manufactures, to the material detriment of 
British products, a certain semi-classic 
fable will have been illustrated on a scale 
worthy of an epic. 
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vSouth African Bridge 
Contracts. 

SoME further news would be decidedly 
interesting as to the policy to be adopted 
by our colonial authorities with regard to 
the erection of railway bridges in South 
Africa. Public opinion has been somewhat 
exercised by rumours that contracts for 
railway plant have already been placed in 
the United States, and more than one writer 
has suggested that British contractors 
should be favoured merely on patriotic 
grounds. We thoroughly agree with this 
sentiment, but the manner in which it is 
very frequently stated implies a serious 
misconception as to the true facts of the 
matter, and an injustice to British bridge 
builders. 

There appears to be a general impres- 
sion that bridges can be made in America 
much cheaper and much quicker than 
in this country, and those who enter- 
tain this view are apt to compare lightly 
made American bridges of the pin type 
with the more massive structures of our 
own engineers. Although every credit 
may be given to our transatlantic cousins 
for their excellent methods of standardisa- 
tion as applied to constructional work and 
to the production of designs, the fact 
remains that a vast difference exists 
between the practice permitted in this 
country and that which obtains in the 
United States. Strength and durability 
have always been distinguishing features 
of British engineering work. Even when 
exemplified in steam engines and in 
machine tools of simple types, these 
qualities have proved to be of great ad 
vantage in spite of what is sometimes said 
to the contrary, and they are still more 
desirable when evidenced in permanent 
structures such as railway and other 
bridges. 

As proving this contention, we have 
only to mention such admirable ex- 
amples of sound, honest work as the New- 
castle High-level bridge, the Britannia 
and Conway tubular bridges, and the 
Saltash viaduct. These magnificent works 
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remain, perhaps not as models of modern 
design, but as incontrovertible proofs that 
ephemeral structures are by no means:so 
essential as some people would have us 
believe. The adoption of a high standard 
of strength has always been insisted upon, 
both by the Board of Trade and by 
engineers, ever since the introduction of 
the railway system, and before the opening 
of any bridge for public traffic rigorous 
tests must be successfully endured, so 
that ample safeguards shall exist for the 
benefit of passengers. A similar practice 
was followed with regard to the original 
equipment of the Cape and Natal Govern- 
ment railways, and those lines are conse- 
quently representative of the best class of 
workmanship and design. 

Turning now to American practice, we 
find a very different state of things, and 
although signs of improvement are not 
wanting, the fundamental idea of the 
American engineer appears to be to make 
everything light, so that it may break up in 
the course of a few years and be replaced 
by something of newer design. This sort of 
*jerry-building” was formerly characteristic 
of most American manufactures, and a few 
months ago it was especially recommended 
as worthy of adoption in British en- 
gineering practice by a traveller who 
had then recently returned from the 
United States. As an instance of the 
difference to which we refer, we may 
state that in 1882 the manager of a 
shop in Maine said: “I have an English 
tool here which is the best tool in the 
whole workshop, and when I have any 
accurate work to do I send it to that 
lathe.” 

The machine in question was one of 
Whitworth’s old lathes, and it was then 
still worked by the best man in the shop, 
and did the best work. The beds of the 
American lathes were not so strong, and 
would not turn out work so accurately, but 
since that time it is undoubtedly the fact 
that American machine tools have been 
much improved so far as stiffness is con- 
cerned. Of course, we fully admit the 
excellence of workmanship and design 
which is displayed by machines produced 
in the United States, and our present 
point merely relates to the general predi- 
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lection for things which will not last for 
any great length of time. 

This is well known to extend to bridges 
for railway work, which are of light con- 
struction and made with the view of pos- 
sible replacement ; and it should be re- 
marked that the practice is not dis- 
couraged by the existence of any severe 
Government restrictions such as those 
imposed upon British railway engineers. 
The pin type of bridge is peculiarly 
American, but it is not to be recom- 
mended for railway traffic. A _ well- 
known American engineering journal 
mentions the comparatively recent de- 
mand in America “for a railroad bridge 
structure embodying the highest _per- 
fection of strength and _ stiffness, and 
making a continuously solid roadbed, over 
which trains may run at the highest speed 
without being obliged to be merciful to 
the bridge.” With the last-quoted defini- 
tion we are heartily in accord, and it is to 
be hoped that our colonial authorities 
will insist rigorously upon the attainment 
of such conditions in all new structures 
for which tenders are to be invited. In 
that case we have not the slightest doubt 
but that British firms will be fully able to 
hold their own, both as regards prices and 
dates of delivery. 


» 


Iron Trade and Ship- 
Building Prospects. 


To many people it may appear absurd 
for us to say that the prospects in the 
iron trade are very bad, while the pros- 
pects in the ship-building industry are 
very good. The one trade is so much bound 
up in and dependent on the other, that 
prosperity or the reverse would seem to be 
necessarily reciprocal. Again, it may sur- 
prise some readers that we should say the 
prospects in ship-building are good, after 
the publication of Lloyd’s returns for the 
quarter ending 30th September, and of 
the comments thereon by the oracles of 
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the daily newspapers. But things are not 
usually what they seem, and the ready 
writers who periodically make “copy” 
out of the publications of Lloyd’s and of 
the Board of Trade, are not usually 
acquainted with the qualifying facts which 
materially alter the complexion of the 
figures. 

Let us look for a moment at the re- 
turns of Lioya’s Register of Shipping, on 
the ship-building work of the quarter. 
According to this paper there were 452 
merchant vessels, of an aggregate of 
1,204,008 tons, under construction in the 
ship-yards of the United Kingdom on the 
30th September last. This does not include 
war-ships, either in Government Dockyards 
or. in private yards. 

With regard to war-ships it is to be 
noted in passing that they are even 
more important from an industrial point 
of view than  merchant-ships, because 
they absorb more material and labour 
of the highest class per ton. As re- 
gards merchant-ships, however, the figure 
just stated compares with 1,347,549 
tons at the 3oth September, 1899, and 
therefore marks an apparent decrease in 
the work on hand of about 143,500 tons. 
But Lloyd’s figures relate only to vessels 
actually “under construction.” Now it 
so happens that while very little contract- 
ing for new vessels took place in the first 
half of the year, a demand began to revive in 
July, which became very active in August 
and September. 

In these two months the Clyde ship- 
builders alone booked fully 150,000 
tons of new orders, and the ship- 
builders of the North of England booked 
orders computed at 100,000 tons. Here, 
then, are a quarter of a million tons 
of ship-building work on hand, very little, 
if any, of which can be included in Lloyd’s 
figures, simply because there was not time 
to lay the keels before the 30th Sept.— 
even where there were vacant berths 
ready, which certainly was not in very 
many yards. We put it then, that there 
were really something like 1,500,000 tons 
of ship-building work of merchant-vessels 
on hand at the end of last quarter, though 
not all ‘funder construction,” and that to 
this large total has to be added about 
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500,000 tons of war-ship work actually 
on hand, and some 40,000 tons of new 
cruisers, the contracts of which have just 
been placed while we write. 

This is an immense record of work, 
and it is not of much consequence 
whether the sum total has been slightly 
exceeded on any previous occasion in 
recent years. Our point is that the work 
on hand is very much larger than it was 
in May, and therefore that the conditions 
of the trade have improved. With con- 
tracts that will keep practically all the 
yards actively employed for at least twelve 
months, and some of them for longer, we 
are warranted in saying that the prospects 
are good. But they are better still than 
these figures show, because there is every 
reason to believe that the demand for 
new ships is by no means appeased. 

There seems to be a distinct scarcity of 
sea tonnage, which can only be partly 
ascribed to the employment of vessels in 
the service of the South African war. 
The high price of material has restricted 
building in other countries besides this, 


while all the time what may be called the 
natural wastage of shipping has been going 
on. The great mail and passenger com- 
panies have been renewing their fleets, as 
they must always do; but the owners of 


cargo-carrying boats—freight-steamers, as 
the Americans call them — have been 
holding back in uncertainty as to the 
future of freights, and in alarm at the 
high prices that builders have been com- 
pelled to ask in consequence of the great 
advances in structural material, wages, 
and coal. 

But prices of material are now steadily 
coming down, and while they have been up, 
large numbers of owners have seized occa- 
sion by the hand and sold out their hold- 
ings at a handsome profit. Thus, we have 
heard of a 4,000-ton boat sold recently 
for £40,000, which, three years ago, cost 
£28,000; of a 3,000-ton boat sold for 
30,000, which, two years ago, cost 
£24,000; of a 6,000-ton boat which, in 
1897, was valued at £35,000, recently 
changing hands at £50,000, and so on. 

Last year British owners sold to foreigners 
some 610,000 of second-hand vessels, and 
this year they have been selling at a rate 
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which promises to show a considerably 
higher total. On all these sales handsome 
profits have been realised, and the sellers 
can now afford to replenish their fleets even 
at the high prices hitherto current. Many 
of them have been waiting just to see if 
top had been reached before putting out 
their specifications ; and it is significant 
that by far the greater portion of the con- 
tracts recently booked are on account of 
British owners. 

That top has been reached, there is 
little room to doubt. That the down- 
ward movement has begun, there is every 
reason to believe. Steel ship-plates, a while 
ago at £8 1os., are now being offered by 
Scotch makers at £7 15s., and have been 
sold considerably lower. This is a substan- 
tial reduction, but as a matter of fact, 
Scotch makers are not obtaining orders at 
the reduced price ; they are being undersold 
by America, and thousands of tons of 
American steel plates have been delivered, 
and thousands more sold for delivery 
ahead, to Clyde ship-builders down to 
and it is said even under, £7 per ton. 
Whatever the actual price up to this 
time, it is certain that the competition 
between Scotch and American makers 
for orders will bring it still lower; and 
it is not improbable that the price of 
ship-building material may be down ‘to 
the level of 1898 before the winter is far 
advanced. 

While this will be’ for the advantage of 
ship-builders and ship-owners, it will not 
be for the iron trade. The plain fact is 
that more iron and steel are now being 
produced in the world than the world 
can consume. The productive capacity 
of the United States and Germany has 
been, during the last two or three years, 
increased to an enormous extent, and 
reached its fullest development just when 
consumption began to decline. In every 
other department of industry, except ship- 
building, the prospect at present is of 
growing contraction. In every depart- 
ment of production in iron and steel, the 
prospect is of increasing difficulty to find 
an outlet. 

The manufacturers of the United 
States and Germany are at their wits’ 
end to find markets for their surplus 
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make. The Germans have invaded Bel- 
gium, and swamped the Belgian trade. 
The Belgians are driven to compete vehe- 
mently with the Germans for Continental 
and British orders; and the Americans 
are pushing their stuff all round—not 
merely, be it observed, to get rid of surplus 
make, but also with the object of building 
up a steady export business. 

In such circumstances as these, with 
wages and coal at the highest prices 
known for nearly thirty years, the pros- 
pects cannot be considered good for 
the British iron trade. And manu- 
facturers have also to reckon with pig- 
iron at a higher price than it would 
otherwise have been by this time but 
for the phenomenally small stock in the 
country. Pig-iron will become cheaper, 
of course, as coal recedes, and coal has 
begun to recede. But it is not likely that 
coal will come down quickly, situated as 
coal-owners are with high-priced contracts, 
and also with high wage agreements fixed 
for several months to come. 

Meanwhile, American pig-iron is being 
dumped into the very heart of the English 
malleable iron trade ; American steel bars 
into the very heart of the Welsh tin-plate 
trade ; American blooms and billets into 
the very heart of the steel manufacturing 
trade ; and American ship-plates into the 
very centre of the shipbuilding trade. It 
is not necessary to credit all the sensa- 
tional stories told by newspaper corre- 
spondents about the designs of the Car- 
negie Steel Company; neither is it 
prudent to hang on the words of those 
who enlarge on the comparative smallness 
of the exports of iron and steel from 
America as revealed so far by the official 
lists. The Carnegie Company cannot do 
all that they are credited with the inten- 
tion of doing; and the actual shipments 
of American material in the past are 
of small importance compared with the 
probable shipments of, the future. It 
does not need a large quantity of stuff 
to break a weak market; and why we 
say the prospects of the iron trade are 
bad is because prices are bound to come 
down more rapidly than costs, under 
declining consumption and _ increasing 
competition. 
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‘Points Suggested by Prof. 


Perry’s Recent Address. 

WE had occasion in a recent issue to 
refer to the good work that Professor 
Perry had done for the cause of technical 
education by the introduction of his new 
method of teaching mathematics in even- 
ing classes in science schools throughout 
the country. The Professor is always on 
the alert, and watches signs of the times 
very closely. He is absolutely alive to the 
importance of real scientific work, and to 
the value of modern methods. In his in- 
augural address, delivered at the Institu- 
tion of Electrical Engineers, he did not, 
in making a forcible appeal for an applica- 
tion to their duties freed from rule of 
thumb and effete methods, spare members 
of the profession represented by that Insti- 
tution. 

The essential point in the opening por- 
tion of his address was the danger that the 
Institution ran of recrudescing into a 
mere trades union by the fact that the 
tendency existed for electrical manufac- 
turers to use ordinary types of machinery 
or electrical plant in well-known ways, and 
this tendency was strengthened by the 
habit engineers were falling into of think- 
ing that every new installation required 
practically the same treatment as existing 
ones. 

It must be confessed that this danger, 
which may apply almost with equal force 
to mechanical engineers, is not imaginary, 
and is one of the real menaces that the 
system of standardisation may have in 
store, in spite of any compensating ad- 
vantages. 

With standard patterns, standard dy- 
namos, engines, locomotives, and what 
not, the tendency will be to cause an 
engineer to seek to adopt an existing type 
rather than go to the expense of designing 
something entirely new, although such a 
course might result in effecting a higher 
efficiency, and would, at the same time, 
call into play all the experience and all 
the knowledge possessed by him. 
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It is, as Professor Perry pointed out, in 
this regard that the electrical engineer 
stands in contradistinction to his brother 
of the Civil Institution. The latter is 
not to the same extent in danger of 
lapsing into a groove through the 
advent of standardisation; in every 
new harbour, canal, railway, or even 
bridge, he is confronted with difficulties 
that have never before presented them- 
selves. To quote the Professor, “An 
engineer who designs many undertakings, 
and sees them carried: out, must be a 
thoughtful man ; he cannot help keeping 
himself acquainted with engineering prin- 
ciples, and so he is a professional man. 
So an architect finds that each new job 
requires all his experience. Every case 
that comes before a real physician or 
surgeon requires somewhat different treat- 
ment from any old case. Every case 
brought before a barrister requires the 
exercise of all his past experience. In 
every case a profession implies the necessity 
for the exercise of all one’s past experi- 
ence, because the work one has to do is 
never the same as any work one has ever 
done before.” 

In thus freeing the members of the 
Institution of Civil Engineers from the 
menace which threatens members of allied 
bodies, their governing body cannot be 
absolved from what is really a somewhat 
narrow-minded prejudice. Laid down as 
they have been by the very flower of the 
engineering profession, the carrying out of 
the principles of the premier Institution 
exhibit a flagrant inconsistency in the pro- 
hibition of membership to contracting 
railway or harbour engineers. Surely as 
much foresight, ability, and experience are 
needed in the carrying out of works in 
which the rectification of mistakes, or the 
alterations necessitated by local conditions, 
in the plans made by the consulting engi- 
neer, are of frequent necessity ? 

Fortunately for the Institution which 
Professor Perry addressed, the framers 
of the conditions of membership were 
broader-minded, and from the first admitted 
manufacturers, contractors and their em- 
ployés. We are glad that the Professor 
drew particular attention to this point, not 
that we can hope for the older and more 
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conservative body to be greatly affected 
thereby. The totally unnecessary idea of 
such strict exclusion and limitation is not 
a characteristic of the Institution of Civil 
Engineers only, it would seem to refer 
generally to those bodies who are in 
possession of a charter. In particular 
may be instanced the Institute of Char- 
tered Accountants. With all due regard 
to the public protection which is 
guaranteed by the existence of such bodies, 
an invidious distinction is suggested 
between members and those who may be 
practising in an equally efficient manner, 
but who, nevertheless, do not see their 
way clear to register their qualifications by 
the examination system. We are glad to 
observe that Professor Perry did not 
suggest this method of admitting any kind 
of members to the Institution of Electrical 
Engineers, as its adoption would certainly 
not have insured the admission of those 
“whose theory is so much a part of their 
mental machinery that is always ready for 
practical application to any problem,” 
which definition represents the Professor’s 


idea of a real engineer. 

The fact of a man having passed an 
examination in theoretical subjects would 
not insure that thereafter he would not 
become indolent, or that he would keep 
himself abreast of the developments which 


took place. Men of real ability and cha- 
racter, taking an intelligent interest in 
their profession, in other words successful 
men, are they who do watch theory 
closely in spite of examinations ; the very 
idea of their being successful presup- 
poses it. 

Standardisation presents little or no 
danger to such men; their individuality 
would always be stamped on their work in 
some form or other; ambition alone would 
save a number from degenerating into 
mere “tradesmen.” Examination or no 
examination, the indolent, the incapable, 
the unambitious, must always fall away in 
the race, and it is not to be doubted that 
men engaged in civil engineering are left 
behind in exactly the same way and for 
just the same reasons as their unfit 
brethren engaged in electrical industries. 


» 





“We are, in the vastness of our possessions, losing our grip on national sentiment. It is our duty to 
maintain intact, and to defend by sea and land, all that our empire builders have left us. The day that 
sees the defence of the British Empire sapped, sees the disintegration of the Nation’s trade and the hands 
of civilization’s timepiece put back 200 years.’—Rt. Hon. Lorp CuarLes Beresrorp, C.B. 


Handbooks of Steel Sections . . . 


UnpER the above heading, we 
made some comments in our issue of 
September last as to the utterly inade- 
quate nature of the information contained 
in ordinary section books. Whether the 
criticism in question is responsible we do 
not know, but it is gratifying to record the 
publication by Messrs. Redpath, Brown & 
Co., Ld., of Edinburgh and London, of a 
very carefully compiled handbook of steel 


girders and columns, in which the calcu- 
lations, diagrams and explanatory remarks 
have been made by Mr. Alexander Drew, 


M.1.Mech.E. The book is divided into 
two parts, the first dealing with joists and 
girders, and the second with columns. 
At the outset it is explained that all steel 
supplied can be manufactured by the 
Siemens-Martin or the Bessemer process at 
the option of the purchaser, and to conform 
with those standards which are accepted 
by the Admiralty and Lloyd’s inspectors, 
certificates of strength being furnished from 
the rolling mills, or taken there under per- 
sonal supervision as required. ‘The tables 
of strength of joists and girders are based 
on a maximum safe stress of 7 tons per 
square inch, or a minimum factor of 
safety of 4. These preliminary reserva- 
tions are important, because many of the 
tables published by merchants relate to 
foreign steel, of which the exact strength 
is not divulged, and the so-called safe 
stress not infrequently runs up to more 
than 10 tons per sq. in. As girders are 
sometimes required for work of a tempo- 
rary nature, in which deflection is not in 


itself objectionable, it is pointed out that 
a lower factor of safety may occasionally 
be employed. On the other hand, when 
structures are subject to considerable 
vibration, it is advised that the factor 
should be increased to 5 or 6. Simple 
directions are given for adapting the tables 
to such special conditions. The first 
series of tables in the joist and girder 
section of the book give general par- 
ticulars and safe distributed loads in tons 
for various spans, based on the safe stress 
of 7 tons per sq. in., and, we may add, 
with ends supported, a condition which 
the publishers might, perhaps, have 
printed more conspicuously. ‘The second 
series of tables in the same section 
gives the following particulars of similar 
joists and girders :—Overall depth and 
breadth ; detailed list of bars forming 
compound sections ; weight in pounds per 
foot, including rivets ; sectional area in 
square inches; moment of inertia; mo- 
ment of resistances, which—it is implied, 
though not quite so clearly stated as might 
be wished—is expressed in square inches ; 
safe distributed load for one-foot span ; and 
co-efficient of deflection. In order that 
the method of calculation may be clearly 
understood, a page is devoted to the 
formulas and symbols employed by the 
compiler ; and another page contains dia- 
grams and rules showing the variations of 
bending moment, shearing stress, and 
deflection for different modes of loading. 
Some of the symbols and the manner in 
which they are employed in the two pages 
may not be altogether approved by those 
who believe in the standardisation of 
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such expressions, but the important fact 
remains that the demonstration is con- 
sistent and lucid as it stands. We are 
glad to observe that due notice is taken 
of deflection in the tables. For in- 
stance, all loads to the right hand of a 
zig-zag line are such as will produce 
greater deflection than the limit permis- 
sible in ordinary buildings. This is an 
extremely useful distinction. In some of 
the tables there is a dotted zig-zag line 
indicating excess of shearing. stress, as 
may be expected in short spans with 
heavy loading. This, also, is a most 
excellent innovation. The first part of 
the handbook is concluded by practical 
notes of girders and sketch suggestions for 
various details. 

In dealing with columns, the com- 
piler recommends the use of a varying 
factor of safety, and for the calcula- 
tion of breaking strength gives a formula 
which is readily recognisable as that of 
Professor Rankine. The tables which 
follow include a fair variety of steel 
column sections, each table being accom- 
panied by explanatory remarks which will 
be found valuable to architects and 
builders, though of course they do not 
tell the experienced engineer anything 
new. All essential details are contained 
in the tables, and the value of 7? is stated 
for each section.. The handbook con- 
cludes with a selection of miscellaneous 
tables, and we can recommend it as a 
distinct advance on anything of the kind 
hitherto published. 


a 


? 


Pure Water for Ice-making . . . 


THE process of evaporating sea- 
water to be used in the steam boilers of 
a vessel at sea has been in operation for a 
long time, in consequence of the necessity 
for preventing the deposit of salts on the 
heating surfaces when the pressures to be 
carried by these surfaces are high. On 
the Red Sea littoral, Mombasa, and places 
where pure water for drinking purposes is 
scarce, this method has been applied to 
purify the water before drinking. The 
evaporation of water and its redistilla- 
tion was always found necessary when it 
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was required pure for chemical purposes, 
and now the uses to which ice is put 
necessitate that the water from which it 
is made should be purified also. 

Of course, natural ice, such as that 
obtained from the deep and little dis- 
turbed lakes of Norway, possesses almost all 
the qualifications necessary for the table ; 
but ice obtained from shallow, unprotected 
lakes which have strong currents running 
through them, ind in which mud rises 
from the bottom and remains in sus- 
pension, is a commodity of quite another 
character, and to prevent the user being 
provided with ice of that nature it is 
necessary to adopt methods which will 
prevent water of inferior quality being 
used for the production of artificial ice. 
When therefore it is desired to make 
artificial ice, it must be an advantage to 
have the simplest and cheapest methods 
in operation for purifying the water from 
which it is made. 

The simplest method of producing pure 
water is to evaporate it, and then con- 
dense it, but this is rather expensive. In 
the British Navy it is usual to use a com- 
pound evaporator, and in some steamers 
tricompound evaporators, which result in 
greater economy) In some places on land 
the compounding has gone on until a 
sextuple effect is produced. The average 
consumption of steam to produce water 
by the different stages of compounding 
are shown in the following table : 
Compound 1 lb. of steam produces 14 Ibs. water. 
Triple 99 ” 99 ae 
Quadruple _,, - - 3 ~ 
Quintuple __,, os ” ss 
Sextuple a = ea 44 oh 

In these higher stages of compounding 
pressures of steam up to 4o lbs. or so 
must be used, with an average working 
boiler an evaporation of g lbs. of steam 
should be obtained per lb. of coal, and 
when this is the case the quantity of water 
evaporated per lb. of coal will be 404 lbs. 
This is not an excessive price in fuel to 
pay for pure water. 

In towns like London and New York 
there is a commercial value placed on 
“ice made from pure distilled water,” and 
users are willing to pay for the superior 
article. The rough semi-opaque ice often 
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given is not in so great requisition as clear 
pool ice. There is also the further ad- 
vantage that water out of a well sunk in 
the factory can be used directly after 
going through the evaporators, and the 
first cost of water which has to be paid 
for is saved. As towns’ water costs about 
6d. per 1,000 gallons, the saving of its cost 
by purifying the water brought from the 
ice factory’s own well will go a long 
way towards reducing the expense of 
purification. 


? 


Machinery in Government Factories . . . 


SOME years ago, Sir Edward 
Carbutt was instrumental in securing the 
appointment of Lord Morley’s Committee, 
nominated for the re-organisation of the 
workshops of the War Department. The 
late Sir William Anderson was subse- 
quently appointed to be Director-General 
of Ordnance Factories, and in_ that 
important office he effected numerous 
improvements in the machinery, and 
checked various wasteful tendencies. For 
these reforms the country is greatly 
indebted to the two civilian engineers to 
whom we refer, for it may well be doubted 
whether any officials brought up in the 
enervating atmosphere of a Government 
department would have retained sufficient 
energy or have gained the experience 
requisite to demand and to carry out any 
effective re-organisation of the kind. Work 
of a similar nature now awaits some 
energetic reformer at the Admiralty, for it 
is a well-known fact that the machinery 
and plant at our National dockyards are 
deplorably obsolete. Yet nobody seems 
to care. Dockyards are great spending 
establishments which are neither expected 
to show profits nor to exhibit any remark- 
able degree of expedition. Lucrative 
appointments are looked upon as if they 
merely existed for the purpose of moderat- 
ing the asperities of life for their fortunate 
recipients, and it is rarely that they are 
regarded as offices demanding ceaseless 
activity and keen appreciation of the 
changes taking place in the outside world. 
Consequently, we find that at Portsmouth, 
Chatham, and elsewhere, our public 
servants are contented to potter along 
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with machine-tools forty or fifty years old, 
and with other appliances of the same 
venerable antiquity. Those who are 
acquainted with the ways of Government 
departments know that it is very inadvis- 
able for subordinates to suggest anything 
in the way of improvement. It is well- 
known in Government departments that 
promotion to a nominally better position, 
but at a lower salary, is generally the 
reward of originality. | Consequently, 
officials of all grades will not risk anything 
by departing from the beaten track, and 
obsolete mechanical appliances continue 
to adorn our public establishments. The 
same causes militate against the adoption 
of really up-to-date machine-tools, but no 
doubt the notorious parsimony of the 
Treasury is still more to be blamed. Now 
that rumours of reform are in the air, we 
sincerely trust that serious attention may 
be devoted to the whole question. 


es) 
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Aluminium in the Foundry . . . 


HuNDREDs of tons of aluminium 
are now consumed annually in metallurgy. 
Steel-makers are well acquaintetl with the 
fact that ingots are very apt to turn out 
spongy at the top; and it has been the 
practice, when particularly good ingots are 
required, to cut off and re-melt the faulty 
portion. By adding a few ounces of 
aluminium to the ton of molten steel, 
ingots of uniform solidity may be obtained. 
In the production of large castings the 
aluminium is added to the molten metal 
before pouring, but it is frequently found 
advantageous to insert small fragments 
in the mould at places where diffi- 
culties may be anticipated. Equally 
beneficial results may be secured by the 
addition of a small proportion of the metal 
to iron or brass, either in the mould or in 
the ladle. The employment of aluminium 
in this manner causes the instant libera- 
tion of all gases contained in the metal, 
and prolongs the period of fluidity, thus 
permitting a longer time for the escape of 
the gases. In nearly all steel works, and 
in a large number of foundries, aluminium 
is extensively used, and we believe that 
the number of “wasters” is consequently 
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reduced by more than 80 per cent. 
Another extremely serviceable manner in 
which aluminium may be employed is for 
pattern-making. The heavy brass gates 
of patterns may advantageously be re- 
placed by aluminium, to which about 
5 per cent. of copper and an equal pro- 
portion of zinc have been added with the 
object of increasing rigidity. Patterns of 
light weight naturally enable savings to be 
effected in different directions, The work 
of moulding is facilitated, as the men ex- 
pend less effort in dealing with dead 
weight ; the patterns can be handled and 
stored more economically ; and freight is 
considerably reduced, as aluminium is 
about one-third the weight of iron, and 
less than one-third that of brass. At a 
recent meeting of the Franklin Institute it 
was mentioned that a foundry at Philadel- 
phia had some large iron castings to make 
for a cable tramway, the pieces being in- 
tended to extend the full width of the 
track, supporting the rails and carrying at 
the centre the conduit for the cable. 
Wooden patterns were at first used, but 
considerable trouble was caused by wear 
and tear in the sand, as well as by warp- 
ing and-~ springing out of alignment. 
Finally patterns were made in aluminium, 
with the result that all trouble ceased, and 
most excellent castings were obtained. 
Large sums are spent on permanent iron 
patterns in various engineering industries, 
and the value of the metal is probably 
small as compared with the cost of pre- 
paration. In view of the savings to be 
effected in the moulding shop, the general 
substitution of aluminium ought to be 
worthy-of consideration. 


z 


Lord Selborne and the Navy .. . 


THE newly appointed First Lord 
of the Admiralty has earned a name for 
himself for industry and application to the 
work of office, and high expectations are 
held in many quarters of the advantages 
to the Navy which will result from his 
appointment. With the speed of our 
cruisers three knots lower than those of 
small naval powers like China and Chilli, 
with the boiler question still.in abeyance, 
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that of armament undecided, and with the 
engineer complements of the ships hope- 
lessly under strength, there will certainly 
be plenty of scope for the energies of 
Lord Selborne. The late First Lord of 
the Admiralty in his last annual statement 
told the House of Commons that “ delays 
in delivery of materials, difficulties in 
securing adequate numbers of workmen 

had caused the aggregate earnings 
of contract work to fall short of the esti- 
mated amount by about £1,400,000 

the armour-plate workers will fall 
short of the amount anticipated by 
£420,000,” while another statement was 
that while the shipyards were so fully em- 
ployed more orders could not be placed. 
A question as to the accuracy of these 
statements, addressed to shipbuilders and 
armour-plate makers, elicited the reply 
that a number of warships could be laid 
down as soon as the orders for them were 
received, and more armour plates than 
the Admiralty could possibiy require could 
be delivered within the year. But as it 
stands the new programme is a large one, 
and with such replies from shipbuilders 
and armour-plate makers there will be no 
excuse for Lord Selborne should the 
17 battleships, 24 cruisers, the sloops and 
torpedo craft promised by Mr. Goschen 
to be under construction not have made 
substantial progress during the present 
year. 


aA 
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Coal Consumption and 
Water-Tube Boilers . . . 


Own another item a further step 
towards its solution has been made. Mr. 
Wilson, M.P., of Hull, has just completed 
the trials of the Atlantic liner A/arfe//, 
fitted with a type of water-tube boiler not 
greatly inferior to that placed in the larger 
warships of the British Navy. It appears 
that the fitting of such boilers saved in 
the first instance 100 tons of weight, and 
as he had the records of a 7.000-miles 
cruise of the AZarte//o with the old cylin- 
drical boilers, he sent her for another of 
the same distance with the new ones. 
This particular result shows an advantage 
in favour of the water-tube boiler, but it 
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should be remembered that the working 
of them is still in the hands of the con- 
tractor. The coal consumption records 
in the Navy are not in favour of the water- 
tube boiler. _ As it used to be argued in 
favour of water-tube boilers that their saving 
in weight allowed of greater armament 
being carried, this advantage now passes. 
Greater armament can certainly be carried 
with water-tube boilers, but it will be at 
the expense of bunker capacity and 
reduced radius of action. Since, there- 
fore, the cruising-power radius of action 
and the weight-saving is all in favour of 
the cylindrical boiler, there remains only 
the tactical advantage standing on the 
credit side of the water-tube boiler. One 
is the more impressed with the justice of 
this conclusion since so eminent an 
authority as Lord Armstrong elected to fit 
cylindrical boilers in the Haé-Chi, 
24 knots, and the Suenos Aires, 
23°2 knots, the world’s fastest cruisers. 
Even the advocates of the water-tube 
boiler agree with Lord Armstrong that in 
cruising power, coal consumption, and 
ease in stoking, the cylindrical boiler is to 
be preferred ; and the public at least will 
be impressed with the fact that Lord 
Armstrong chose to drop the tactical 
advantage in favour of cruising power and 
ease in stoking. 
¢ 


‘Electric Locomotion for 
Railways . . . 


THE electric tramway has come to 
stay; the electric railway is making its 
appearance in various parts of the world, 
and, representing speed in its highest 
form, is welcomed by an age which 
sacrifices much to speed, and will not 
hesitate much longer to sacrifice also the 
dignified old steam-engine, which has 
rendered such good service to mankind 
for many years, that it may be excused tor 
the conceit of believing that nothing can 
ever fill its place. 

Among the pioneers of electric railway 
locomotion is the Waunsee-Bahn, near 
Berlin, equipped by Messrs. Siemens & 
Halske, pioneers themselves in electric 
enterprise. The line has a length of 
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12 km., and, for the time being, has six 
trains running on it each day. In the 
spring of 1902 the building of the electric 
elevated’ railway at Berlin is to be opened 
to traffic, which will require steam-power 
aggregating 3,000 h.p. to be furnished by 
three engines. These pioneer lines, no 
doubt, will soon be followed by others, 
and there are already many projects under 
consideration that promise fair success. 
Our London pioneer enterprise in using 
electric motive-power on_ railway-track 
needs no further comment. Its success 
appears more than assured. Paris also 
has followed suit in building its electric 
underground railway. Though originally 
perhaps, deserving to be classed among 
the “exhibits” of the Orleans Railway, 
it will survive all the other exhibits and, 
what is better, be—unlike the latter—a 
paying investment. The motive-power is, 
as in our own new line, furnished by two 
electric locomotives with four axles and 
four motors of 550 volts. The steam- 
power at the central station at Dory is 
furnished by two steam-engines direct 
connected to two three-phase alternators, 
whose aggregate of 5,500 volts is reduced 
by transformers to continuous current of 
550° volts. There are other lines in 
existence, in course of construction, and 
projected in smaller towns ; but London, 
Paris and Berlin lead European progress, 
and their pioneer enterprise will mark the 
beginning of the electric railway era in 
history. The enterprise, it cannot be 
denied, is fix de sitcle historically ; but let 
us hope that it is not fix de stécle in the 
Parisian meaning of the phrase. 


- 


v Comparative Cost of Power Generation . . . 


AMONG the many papers of prac- 
tical value read before the British Associa- 
tion on the occasion of the meeting at 
Bradford, on September 7th, that con- 
tributed on the above subject, although 
apparently a compilation merely from 
various technical publications and similar 
sources, is in reality far more, since the 
author, instead of mechanically repro- 
ducing the items collected, has restated 
the information contained in them in 
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a form which renders a comparison very 
easy, and has thus furnished us with a 
very welcome set of data that will be of 
great assistance in all inquiries into the 
comparative cost of the various modes of 
power production. He has classified 
these data under three heads, the first 
being Steam Power, the second Water 
Power, and the third Gas Power, and, in 
the final section, has tabulated the lowest 
recorded costs of power per e.h.p.-year of 
8,760 hours, derived from water, steam, 
blast-furnace gas and producer gas, in 
Canada, England, Germany, Switzerland, 
and the United States. From these 
tabulated results we see that water power 
is, as has been generally assumed, the 
most economical source of energy 
wherever it is obtainable without exces- 
sive expenditure for the hydraulic plant 
and cost of maintenance, and where the 
power generated is consumed in proximity 
to its source, and has not to’ be trans- 
mitted over long distances ; otherwise the 
margin between the cost of water and 
steam power is very slight, and often 
disappears entirely. The author merely 
states this fact, but it would be both 
interesting and useful to determine, at 
least approximately, the limits within 
which this margin is confined. He 
arrives, however, at the definite and 
important result that “electrical energy, 
generated by falling water, is costing more 
at Rheinfelden, at Ziirich, and at Buffalo, 
than it would cost in South Lancashire, if 
generated by steam power in large units ; 
and the margin between the actual charge 
for water power at Niagara, and the esti- 
mated cost of steam power in large gener- 
ating stations in South Lancashire, is only 
12s. 1d. per e.h.p.-year. The fact that 
steam power, generated in large units in 
close proximity to the fuel, is one of the 
most economical sources of electrical 
energy is fully realised in Germany also, 
where experience has shown that water 
power can be profitably used only under 
strictly determined conditions. Many 
critics of British methods, who have been in 
the habit of declaring that, while on 
the Continent water power is employed 
on a large scale, in Great Britain it is per- 
mitted to run to waste, forget, as Mr. 
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Alexander Siemens pointed out in the 
discussion on the paper, that where in 
Germany, Switzerland, and France water 
power is chosen to supply the power for 
driving dynamos, this is due to the fact 
that such water power is constant and 
inexhaustible, while we do not possess 
such water powers, and the utilisation of 
those that we do possess would certainly 
cause financial loss to the contractor. 
Commenting on the great strides that are 
being made in the evolution of gas 
engines, and in their feeding with blast- 
furnace gases, the author believes that 
it is too early to prophesy what place they 
will occupy in the future industria! de- 
velopment of this and other countries, since 
it is as yet not known what expenditure 
will be required for their maintenance 
and repair within definite periods. This 
is certainly true, but he adds, that even if 
the use of blast-furnace gases would 
reduce the cost of fuel in gas engines to a 
minimum, blast furnaces demand coke, 
and coal beds are exhaustible, and if this 
source of electrical energy should fail it 
would necessarily result in the triumph of 
the waterfall and of the turbine. We 
cannot quite agree with this reasoning, as, 
after all, the exhaustion of our coalbeds is 
not likely to occur in the near future, nor 
is the constancy of some waterfalls an 
absolute certainty ; so that, as far as per- 
manency is concerned, both sources of 
power are probably equally insecure 
if we anticipate the distant future, and 
equally secure if we confine ourselves to 
the next few centuries. Meanwhile, how- 
ever, scientific knowledge is progressing, 
and we may expect, without entering upon 
groundless speculations, that where one 
source of power fails another will be dis- 
covered. For the time being, at all events, 
it is wiser to utilise and develop those 
that are given to us than to anticipate 
their ultimate exhaustion. 


? 


Aerial Navigation 


There have been many rumours of 
a contradictory nature regarding Count 
Zeppelin’s dirigible balloon, among them 
being the news that the famous” balloon 
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has been bought by the German Govern- 
ment. If so, we must assume that the 
belief of the authorities in the practical 
value of the invention is based upon secret 
information, for in the result of the experi- 
ments there is certainly nothing to indicate 
that Count Zeppelin has been much 
more successful than the inventors who 
preceded him. The main problem, of 
course, to be solved by the constructors of 
air-ships is to find a method of sailing 
against the wind, and such a method 
remains as yet undiscovered. The 
machines of Giffard and of De Léme 
travelled with a velocity of 4 to4 of a 
metre per second, that of Renard and 
Krebs made 7 kilometres in 23 minutes 

ié.. 5 metres per second, while Count 
Zeppelin’s balloon is reported to have 
traversed the distance of 15 kilometres in 
15 minutes, which represents a velocity of 
54 metres per second. Since, however, 
even a moderate wind has a much greater 
velocity, the addition of half a metre to 
the speed of his most successful pre- 
decessors will hardly entitled Count 
Zeppelin to claim superiority for his 


invention, so far as the main problem is 


concerned. There may, of course, be 
improvements in his balloon worthy of 
serious consideration ; but if so, they were, 
as above said, kept secret, and all that has 
been published so far leaves us no choice 
but to praise the good-will of the inventor 
instead of the good deed. 


a 


q 
A Vain Appeal . . . 


Tuat the average Russian has an 
almost superstitious veneration for the 
ruler of his country is well known, but it 
appears that some of the Czar’s subjects 
seem to believe him to be the arbiter of 
peace and war throughout the earth. The 
Guild of Russian Merchants has of late 
been sending to the Russian Ministry of 
Finance one petition after another, signed 
by the members collectively, praying that 
the Czar should put an end as soon as 
possible to the troubles in China, so that 
commercial traffic through Siberia may be 
resumed. It is a pity that there is not 
some ruler powerful enough to grant the 
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prayer of these merchants, for, unless we 
mistake the signs of the times, Europe 
will earn but little glory and less profit 
from her China enterprise ; but even the 
autocrat of “all the Russias” has but a 
small voice where so many demand the 
right to talk. Though the merchants 
engaged in Siberian trade, therefore, will 
probably have to wait a little longer, it 
cannot be denied that they have a real 
grievance, since railway traffic in Siberia is 
entirely suspended, excepting the trans- 
portation of troops and war-material. Yet 
notwithstanding the fact that the railway 
authorities have completely handed over 
for the time being their line and the 
rolling stock, the latter is said to be greatly 
deficient. It consists of 276 eight-wheel, 
232 six-wheel, and 10 twelve-wheel loco- 
motives. To these must be added 117 
eight-wheel locomotives lent for use on 
the Siberian line during the time of the 
Chinese complications by the other 
Russian railways. The Siberian Railway 
owns, besides, over 6,000 closed carriages, 
2,300 open vans, 600 special cars, and 
50 cistern cars. This seems quite a 
respectable array of transport material at 
first sight. Since, however, it is declared 
to be deficient, we can only assume that 
the task for which it is employed must be 
of more than ordinary magnitude, and all 
signs point to the fact that the Peace 
Conference at the Hague was a purely 
academical discussion, taken nowhere less 
seriously than in the country where it 
originated. 
? 


Railroad Work and Automotors 


On the: occasion of the sixth 
meeting of the International Railway 
Congress, held in Paris this year, in 
connection with the Exhibition, one of 
the subjects under discussion was the 
“ Use of Mechanical Power.” The basis 
for the discussion was a report drawn up 
by M. Kerommers, chief engineer of the 
engine-works at La Chapelle and of 
Hellemes, M. Lechelle, chief of the 
motive power department, and M. E. 
Sartiaux, chief of the electric department, 
all of them officials of the French Northern 
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Railway. These gentlemen had asked 
227 railway companies for information 
regarding the use of automotors in their 
service. To this question 86 companies 
replied, and from their replies it appears 
that seven of the great companies use 
automotors. The Belgian State Railways 
are experimentally trying, on some of their 
lines where the traffic is light, five electric 
automotors. For the Pennsylvania Rail- 
way the Baldwin Locomotive Works are 
building a number of steam automotors. 
The Mediterranean Railways of Italy use 
electric automotors. The Nicolas Railway 
of the Russian State Railway System 
employs steam-motors. The Imperial 
Railways of Austria are making experi- 
ments on the city railway of Vienna with 
the “Le Blant” traction-engine. The 
Société Nationale of the Belgian, so-called 
Vicinal, Railways, are experimenting with 
two steam-motors of the Rowan type on 
the one-metre-track of their city line in 
Antwerp. The French Northern Railway, 
finally, is experimenting with both steam 
and electric motors. From this it will 


be seen that although the use of auto- 


motors in the service of railways is 
not yet very extensive, at all events a 
beginning is being made, and there is 
little doubt that in the near future their 
number will considerably increase. It 
has been proved conclusively that on lines 
with light traffic auto-motors are of the 
greatest use, and may be employed in the 
place of light trains whenever the number 
of passengers is small. Even on lines with 
heavy traffic, however, such motors will 
find legitimate employment. Thus, for 
instance, they may be used on lines 
running within the area of great towns, 
where, although the passengers change 
frequently, the number of persons to be 
carried by the same train is comparatively 
small; or they might be attached to 
trains, in front or behind, for the purpose 
of collecting and distributing passengers, 
thus taking the place of so-called collecting 
trains. No doubt other uses will be dis- 
covered in the course of time; but even 
those above-mentioned seem to promise 
a constant growth in the auto-motor 
industry. As regards the motive power 
to be used in these railway motors, it will 
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be generally agreed that all points toward 
the use of electricity, stored up in accu- 
mulators ;~for electricity is slowly but 
surely invading the empire of the railway 
in more than one direction. 


- 
A Trans-Caucasian Pipe Line . . . 


AMONG the noteworthy events dur- 
ing the closing year of the century must 
certainly be mentioned the completion of 
the main portion of the great pipe line by 
which Russian petroleum is to be carried 
in future from the region where it occurs, 
near Baku, on the Caspian Sea, to 
Batoum, on the Black Sea. The pipe 
line has not reached as yet the centre of 
the oil region, and ends for the moment 
at Michailowo, on the Trans-Caucasian 
Railway, so that it has to be transported 
from the naphtha fields in cistern cars to 
this station, when it is collected in special 
reservoirs of a capacity of 30,000 pud 
(491°4 tons) each. The oil flows from 
the cistern railway cars through inclined 
iron pipes running along the track into 
the collecting reservoirs, and, after having 
been measured, it is pumped into three 
receptacles of 120,000 pud (1965°6 tons) 
each, whence it passes through the pipe 
line to Batoum, on the Black Sea. Be- 
tween Michailowo and Batoum there are 
two other stations, Ssamtredi and Ssup- 
ssau, having collecting reservoirs and 
pumping apparatus. The pressure of the 
pumps at Michailowo, owing to the 
natural grading of the line, suffices to 
make the oil flow to a distance of 117 
versts (125 kilometres), while the pumps 
at Ssamtredi and Ssupssau force it only 
47 and 48 versts (50 and 51 kilometres) 
respectively. The total length of the pipe 
line up to the port of Batoum is 216 versts 
(230 kilometres). The pipes, which have 
a diameter 20 cm. in the open, the walls 
having a thickness of 8 mm., are sunk into 
the railway embankment, and provided 
with valves at intervals of from two to 
four kilometres, which prevent, in case a 
pipe bursts, the flowing out of great quan- 
tities of the oil. The pipe line has been 
calculated for a maximum capacity of 60 
million pud (982,800 tons) annually. 
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“We set foot in a field that is crowded by thinkers, men whose 
restless spirits seek ever to set the confines of the known further and 


further forward!” 
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through the Combustion of Aluminium 


nod its Application for Industrial Purposes. 
By S. B. ARCHDEACON, 
(By special permission of Dr. Hans Goldschmidt.) 


HE two elements entering most 
abundantly into the composition of 
the earth, viz., aluminium and 
oxygen, have for many years been 

known to possess a very strong affinity for 
each other, and on this fact is based the 
process for generating intense heat about 
to be described. 

On bringing these two elements under 
certain conditions together, a chemical 
reaction is started of so vigorous and 
energetic a nature that a temperature 
hitherto obtained only by electrical means 
is generated with almost instantaneous 
rapidity. The oxygen necessary for the 
combustion is obtained from its chemical 
combinations, principally the 
metallic oxides, and not 
from the atmosphere. 

Taking ferric oxide as an 
example, the chemical equa- 
tion representing the re- 
action would be :— 
2Al + Fe,O, = Al,O, + 2Fe, 
metallic iron and alumina 
being the resultant products. 

Some fifty years ago it 
was known that metallic 
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FIG. I.—TENSILE TEST MADE FROM WELDED TUBE. 
PORTION IN CENTRE SHOWS LINE OF WELD. 
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chlorides, and in a less degree metallic 
oxides, when mixed with powdered alu- 
minium, set up vigorous chemical action 
under certain conditions of temperature. 
But all experimenters—Wohler, St. Claire 
Deville, the brothers Tissier, etc.—could 
only work upon very small quantities and 
under great practical difficulties in starting 
the reaction. Their method of procedure 
being to heat the admixture in a fireclay 
or graphite crucible, inside an ordinary 
muffle or other suitable furnace, any close 
observance or regulation of the reaction 
was almost impossible, on account of its 
sudden and vigorous nature. 

Under these circumstances a practical 
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FIG. 2.—-WELDED TUBES BURST BY BEING HAMMERED 
FLAT. THE WELDED PORTION REMAINS INTACT. 


application for industrial purposes was out 
of the question, and it has been left to 
Dr. Hans Goldschmidt, of Essen-Ruhr, 
Germany (to whose kindness I am in- 
debted for permission to publish this 
description), to turn the ideas of a genera- 
tion ago to practical account. 

After some years of costly experiment- 
ing, the results of which have been a 
complete success, a field of application 
which may be said to be without limit has 
been opened in most branches of engi- 
neering and metallurgy. 

In giving some of the details 
of the most important applica- 
tions, attention may here be 
drawn to the most suitable 
material for lining the crucibles 
to be used; secondly, to the 
method of starting the reaction, 
both being the same in most 
cases, and for most purposes. 

On account of the highly 
basic nature of the molten 
alumina, and its consequent 
corrosive action, when in a 
molten state, on,any refractory 
material of an acid nature, such 
as fireclay or the like, a basic 
lining is absolutely necessary. 
Magnesia was found to be of 
great durability ; but even more 
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so a lining of the alumina obtained 
from previous operations, resulting in 
the adoption of the latter. A crucible 
so lined is capable of withstanding, on 
the average, some five or six different 
operations. 

For the ignition of the admixture of 
powdered aluminium and metallic oxide, 
a high initial temperature is necessary, 
and a really practicable and workable 
method of arriving at this temperature 
presented one of the greatest of the many 
difficulties to be surmounted by the in- 
ventor. It is a well-known fact that 
certain superoxides part readily with their 
extra oxygen at a comparatively low 
temperature, at the same time generating 
a very intense heat. After taking advan- 
tage of this fact, a method of ignition at 
once cheap, safe, simple, and certain, was 
quickly worked out. 

By partially covering a small portion of 
admixed aluminium powder and a metallic 
oxide, placed at the bottom of the crucible 
with a little mixed superoxide (preferably 
barium superoxide) and finely-powdered 
aluminium, and igniting the latter with an 
ordinary wax vesta, the combustion is 
readily and quickly started. 

Once thus started, by the simple addi- 
tion of more material to the white-hot 
mass, the combustion is prolonged at will 
of the operator, quick or slow addition 
allowing of the regulation of the reaction 


FIG. 3---WELDED TUBE BENT COLD ABOUT THE WELD. 
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FIG. 4.—CLAMPS USED FOR WELDING TUBES UP TO 4 INS. DIAMETER. 


and prevention of too rapid and energetic 
working. It has been found impossible 
to measure accurately the temperature 
generated, but it is estimated to be some 
3,000 degs. Cent. 

As a result of the simplicity, and on 
account of the steadily decreasing price of 
aluminium during the last few years, it is, 
by a relatively cheap process, possible to 
apply at a small cost a heat of an intense 
nature. 

At this point may be mentioned, as 
examples ot the many-sided applications 
of the process, that it is now used— 

1.—For the reduction in a state of 
purity of metals which up to the present 
time it has been impossible to obtain on 
a commercial scale, except as ferro-alloys, 
viz., chromium and manganese. 

2.—For the welding together of wrought 
iron gas and water-pipes, of both large and 
small dimensions. 

3.—For the welding together of rails 
for ordinary roads, but more especially 
for electric-tramway purposes. 


4.—For the repairing of faulty shaftings, 
steel-castings, etc. 

It is purposed to enter in detail into 
each of the above-mentioned applications, 
taking firstly the application of the 
aluminium as a reducing agent. 

For this purpose, on account of the 
cost, the process can only be applied to 
metals which have a high value, and are 
difficult to produce in a pure state by 
simpler and cheaper means. Chief 
among these may be mentioned chro- 
mium and manganese, both of which, as 
above stated, have appeared up to the 
present time on the commercial market in 
the form of ferro-chromium or ferro- 
manganese, the former containing from 
40 per cent. to 60 per cent. of chromium, 
and about 18 per cent. of carbon calcu- 
lated on the weight of this metal, this 
pointing to the fact that the chromium is 
present not altogether as metal, but also 
as carbide, and that the resultant chro- 
mium-steel is not in reality an alloy of the 
two metals iron and chromium, but 


FIG. 5.—-TUBES WITH CASTING FORM IN POSITION FOR HORIZONTAL WELDING, 
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FIG. 6.—TUBES READY FOR WELDING. 


rather of chromium, carbon, and iron. 
The pure chromium as produced by 
aluminium, being absolutely free from 
carbon, gives, on addition to steel, an 
altogether different product to that of the 
ferro-chromium, the alloy resulting being 
physically softer and not so brittle. 
Ferro-chromium containing so much 
carbon renders its addition above a 
certain percentage absolutely impossible 
for steel purposes, whereas the pure 


chromium may be admixed with advan- 


tage to a much larger extent. By a judi- 
cious use of both the pure metal and 
ferro-chromium, it is possible to manu- 
facture a very much higher percentage 
chromium-steel than hitherto found prac- 
ticable. 

Since the commencement of smelting 


FIG. 7.—-SHEET-IRON FORM REQUIRED FOR TUBES 
OF LARGE DIAMETER. 


operations a few months ago by the 
Chemische Thermo-Industrie at Essen, 
Germany, and the Société d’Electro 
Chimie, at St. Michel de Maurienne, in 
France, several waggon-loads of chromium 
for use in the manufacture of hundreds of 
tons of steel have already been delivered. 

The reduction of the metal is exceed- 
ingly simple, taking place according to the 
following equation :— 

Cr, O, + 2Al = Al, O, + 2 Cr. 

The admixture is ignited as above de- 
scribed, and after the reaction is finished 
the slag and metal, when cold, are separated 
easily from each other. 

The reduction of manganese is equally 
simple. So prepared, the metal is princi 
pally required for the manufacture of 
manganese- bronzes free from iron, for 
special qualities of manganese-steel, and 
as a deoxidising agent (more especially 
for nickel-castings) in the place of -magne- 
sium or aluminium. 

On account of the cost of manufacture, 
it is not possible to place on the market 
a manganese that can compete in price 
for steel-making against the materials at 
present used for that purpose. 

The . manganese so prepared alloys 
readily with copper, tin, zinc, etc., it being 
found possible to produce manganese- 
copper containing up to 50 per cent. of 
the former metal, for use by bronze manu- 
facturers for further admixture. An alloy 
containing 5 per cent. of manganese and 
95 per cent. of copper has been found to 
possess great strength and a high resist- 
ance to change in structure when subjected 
to high temperatures. 
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FIG. 8.--SHEET-IRON MOULD ARRANGED FOR VERTICAL OR SLANTING WELD. 


Of especial interest to steel manufac- | THE WELDING TOGETHER OF WROUGHT-IRON 


turers is the production of ferro-titanium, wNiiaek gpk macnn aca 
containing from 1o to 25 per cent. of It is evident that a really practical 
titanium, and absolutely free from carbon, method for welding together wrought-iron © 
small additions of this material 
giving the steel a particularly 
strong and fine-grained struc- 
ture. 

The slag obtained from the 
combustion is also not without 
its value, especially that re- 
sulting from the manufacture 
of chromium, it being to all 
intents and purposes an arti- 
ficial emery or corundum. 
This material, to which has 
been given the registered name 
“Corubin,” has been proved 
by a great number of experi- 
ments to be harder, and more 
adapted for grinding and 
polishing purposes, than na- 
tural emery of the best quality. 


It is hardly necessary to 
remark that, on account of ——_"—>\_ J 
its highly refractory nature, it 


is of great value for furnaces 
where exceedingly high tem- FIG. I¢.--TONGS REQUIRED FOR TUBES OF LARGE 
peratures have to be withstood. DIMENSIONS. 


FIG. 9.-—-CRUCIBLE AND TONGS USED FOR SMALL-SIZED PIPES. 
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FIG. I8.—TUBES WITH CASTING FORM AND MASS KNOCKED OFF, AND CRUCIBLE USED FOR HEAT REACTION. 


FIG, 12.—RAILS CLAMPED FOR WELDING. 


FIG. 13.—RAILS CLAMPED FOR WELDING. 
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steam and water pipes of both large and 
small sizes would in a great degree super- 
sede both the flange and socket joints at 
present in use. 

It is doubtful whether the methods now 
employed for this purpose, viz., heating the 
pipes with coal, water-gas or electricity, can 
be considered as satisfactory. The objec- 
tions raised against these methods are 
principally the impossibility of welding in 
all fixed positions, the necessity of relying 
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packing and the risk of leakage are obvi- 
ated, the cost is less than that of a good 
flange or socket-joint connection, and no 
repairs are required. 

A further great advantage is, the size of 
the tube being known, the exact quantity 
of heating material necessary for the weld 
may easily be calculated, obviating entirely 
the danger of over or under-heating, and 
at the same time all waste. 


The process consists in clamping 





FIG. 14.—RAILWAY WELDING ON AN ELECTRIC TRAMWAY IN BRUNSWICK, MAY, 1900. 


on the skill and trustworthiness of the 
workmen employed, and the difficulty of 
obtaining an absolutely uniform weld. 

A precise description of a new method 
for welding together such pipes—.a method 
free from the above-mentioned disad- 
vantages, and which may be said to work 
with machine-like precision and regularity 
—should be of interest to both mechanical 
and mining engineers, particularly so as 
skilled labour is not necessary, perfect 
reliance may be placed on the uniformity 
and durability of the weld, the use of 


together the two tubes to be welded, and 
then casting on the joint a molten ad- 
mixture of slag and metal at a temperature 
of some 3,000 C., in order to bring the 
iron up to a welding heat. 

The increase of temperature causes the 
pipes to expand, but they are prevented 
from doing so longitudinally and out- 
wardly by the clamps. The expansion, 
therefore, taking place within a restricted 
area, acts as a welding force upon the 
tube faces, pressing the hot malleable 
iron together, being further assisted by 
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FIG. 15.—RAIL AFTER WELDING. 


a screw arrangement on the spanning 
mechanism. 

The heating agent, consisting chiefly of 
powdered aluminium and oxide of iron, 
has been patented and registered in all 
industrial countries under the name 
Thermit. It is practically smokeless, and 
emits when burning no noxious fumes, is 
not subject to spontaneous combustion, 
but slightly deteriorates in calorific power 
when exposed to a moist atmosphere. 

For the whole operation nothing more 
is required than a slag-lined, fire-clay 
crucible, a pair of tongs, a clamp, the 
necessary Thermit, and a box of matches; 
the total weight of same being, for pipes 
up to 4 ins. in diameter, about 50 lbs. 
(larger pipes requiring slightly heavier 
implements), a distinct advantage in com- 
parison with the tools required for other 
processes. 

Having given some of the working ad- 
vantages, a few facts as to the strength of 
the weld will no doubt be of interest. 
Repeated experiments and trials have 
proved that the weld is capable of with- 
standing a pressure of up to 400 atmo- 
spheres, against some 100 atmospheres of 
an ordinary flange or socket-joint. 


Further experiment showed that on 
hammering, the longitudinal weld split or 


cracked before the transverse weld gave 
indication of alteration (see Fig. 2) ; also, 
that the pipes could be bent to almost any 
angle without disturbing the weld connec- 
tion (see Fig. 3). On drawing in a cold 
state, the pipes invariably broke at a spot 
other than the transverse weld (see Fig. 1). 

As before mentioned, the cost is less 
than that of a flanged or good socket 
joint (especially so where a high pressure 
has to be withstood), a 24-in. pipe costing 
from 2s. 6d. to 3s., profit included, against 
about 5s. for a goods flange. This sum, 
which includes crucible, mould, and labour, 
is considerably reduced should a large 
number of welds be undertaken at one 
time. 

Against these advantages, the only dis- 
advantage that can be brought against the 
new process is the difficulty of disconnec- 
tion, should such be found necessary. 

It is, however, understood that for tem- 
porary purposes no weld would be made, 
and as in most cases steam and water 
pipes may be regarded as permanent fix- 
tures, this drawback is more imaginary 
than real. It is also a very simple matter 
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to saw the pipe and weld in a good tee- 
piece where a connection is found neces- 
sary for any alteration, a proceeding taking 
very little more time.than the removal of 
a rusty flange. 

The expansion and contraction of the 
pipes are corrected by taking the usual 
precautions at certain intervals, and insert- 
ing compensation joints. 

Described in detail, the pipes to be 
welded, after filing the faces to remove 
dirt or rust, are pressed together by means 
of clamps (Fig. 4). In the case of a hori- 
zontal weld, a mould of sheet iron (Fig. 5), 
the size of which depends upon the dia- 
meter and thickness of the tube, is fixed 
underneath and around the adjacent faces, 
acting as a receptacle for the molten 
Thermit ; it is surrounded on the outside 
with founders’ sand to prevent accident 
and leakage of the molten material (Fig. 6). 

The admixture of aluminium 
and ferric-oxide, which, as before 
stated, has been patented under 
the name Thermit, is then ignited, 
as previously explained, a crucible 
of a capacity corresponding to 
the size of the pipes being used. 

The white-hot fluid is then 
cast rapidly into the sheet-iron 
mould until the: joint is  sur- 
rounded at every point by the 
molten mass. 

Immediately on the solidifica- 
tion of the surface, which takes 
place almost immediately, a little 
sand is added to prevent unneces- 
sary loss of heat. 

The requisite welding heat is 
imparted to the tubes within 
1} minute after casting, in the 
case of pipes of about 2°5 in. 
diameter and ? in. in thickness, 
whereas for smaller and larger 
sizes less or more time is required. 

At the expiration of the neces- 
sary interval, the clamps are 
shortened by about one-twelfth 
of an inch in order to assist 
the natural force exerted by the 
expansion in a confined area, 
after which the weld is complete. 


The tubes are then allowed to ion 


cool, the clamps removed, and 


the solidified slag and regulus are detached 
by,a slight: blow with a hammer. 

In the case of a vertical or slanting weld 
the sheet-iron mould is arranged as shown 
in Fig. 8. 

Fig. 9 shows the class of crucible 
and tongs used for small-sized pipes, and 
Fig. 7 and ro respectively the tongs and 
sheet-iron form required for tubes of large 
dimensions. 

The idea would evidently occur to many 
that on casting the contents of the cru- 
cible upon the tubes, the molten ‘iron 
would immediately attach itself to same on 
account of its high temperature. That 
this however is not the case will be 
readily understood from -the following 
explanation. 

In the crucible are two separate and 
distinct fluids, below the molten regulus 
and above the alumina or slag. On 


. 16,—REPAIRING A DEFECTIVE STEEL CASTING, SHOWING 


PIECE CAST ON. 
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emptying the crucible, the molten alumina 
is cast first on to the joint, and as it 
solidifies to a slight extent immediately on 
coming into contact with the cold iron, a 
refractory layer or lining is formed which 
effectively resists the heat of the molten 
regulus, and prevents it attaching itself 
to the pipes. Inlike manner a refractory 
layer of molten alumina is formed upon 
the sheet-iron mould, preserving the same 
from being quickly destroyed, so that it 
may be used many times over. 

Fig. 11 shows a welded tube, together 
with the crucible, sheet-iron mould, slag, 
and regulus after the operation is finished. 
Particular attention may here be drawn to 
the important fact that the weld so ob- 
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tained is perfectly clean and complete, no 
afterwork being necessary. The process is 
also applicable for welding cast-steel tubes. 

As the drawings fully explain the con- 
struction of the clamp and _ sheet-iron 
moulds, a written description of the same 
is hardly necessary. 

From the following table, hich also 
explains itself, full particulars may be 
obtained of the various moulds, the 
crucibles, and the quantity of Thermit 
necessary for different sized pipes up to a 
diameter of 6 ins. 

THE WELDING OF RAILS FOR ELECTRIC TRAM- 
WAYS OR OTHER PURPOSES. 

The method of procedure adopted for 

the welding of rails is similar in most 
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FIG, 17.—COG-WHEEL WITH BROKEN TEETH, SHOWING MACHINED AND 
UNMACHINED CAST-ON NEW PORTIONS. 


respects to that employed for the welding 
of tubes, above described, the implements 
employed being, however, much heavier, 
and the amount of Thermit used for 
individual welds much larger. 

The weld as a substitute for the usual 
fish-plate has been proved, by practical 


trials on experimental roads several kilo- 
metres in length, between Essen-Ruhr 
and Steele, and later between the former 
town and Caternberg, to be uniformly 
strong and reliable. 

As the cost of such a weld is not more, 
or so much as that of a good fish-plate 
lashing and copper current connection, 
and requires no_ periodical 
tightening or repairs, electrical 
engineers in several of the 
large cities of the Continent, 
Berlin, Dresden, Hamburg, 
Braunschweig, etc., seeing at 
once the advantages of so 
good a connection, have given 
orders for many miles of new 
roads to be welded by means 
of Thermit. 

As a further result of the 
almost perfect connection ob- 
tained, the return current is 
conducted with very much less 
loss than formerly. This is a 
great gain to gas and water 
companies, it having been 
proved that the leakage of the 


return current, as a result of 
bad connections, is responsi- 
ble for the, in latter years, 
relatively short life of the pipes 
laid by the above-mentioned 
corporations. 

Changes of temperature, as 
is only to be expected when 
taking into consideration the 
fact that the rails are firmly 
embedded in the roadway, 
do not affect in any way the 
strength of the weld or the 
state of the road. The ex- 
perimental roads mentioned 
above have withstood a very 
hot summer and fairly cold 
winter without suffering even 
slight damage or alteration. 

Figs. 12, 13, 14, show 
respectively the rails clamped for welding ; 
the position of the sheet-iron form con- 
taining the molten Thermit ; and the 
application on an ordinary tram-road at 
moment of casting. 

Fig. 15 gives a rail after welding, 
absolutely no after-work having been 
required. 

The application of the process for 
repairing faulty steel castings is of parti- 
cular importance, as many castings that 
would formerly have been discarded on 
account of their faulty nature, can, at a 
very slight expense, be rendered sound 
and serviceable. 


FIG. 18.—NICKEL-STEEL PLATE WHICH HAS BEEN PERFORATED BY 


MOLTEN THERMIT. 
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It being possible to produce by the 
process an iron or steel of any composi- 
tion that may be required, the repaired 
spot on the casting can be made, if neces- 
sary, of a structure and quality corre- 
sponding to the whole. 

The method of procedure is again 
similar to that before described: a small 
sheet-iron form surrounded by founders’ 
sand being arranged, as the conditions 
allow, to hold the molten regulus. 

After first pouring away the molten 
slag, the regulus is rapidly cast on to the 
fault, and the whole is gradually allowed 
to cool before removal of the mould. 
For complicated repairs it is better to 
take, in place of the sheet-iron mould, a 
properly prepared and adjusted form of 
clay or other suitable material, in order to 
secure perfect immunity from leakage. 

Should a repaired casting have to with- 
stand any great working strain, it is of 
great advantage before casting to warm 
the same at and around the fault, by 
means of an ordinary coke or charcoal 
fire. The molten iron, on coming into 


contact with the hot steel, does not chill 
so rapidly, the result being a firmer and 


more reliable weld. In all such repairs 
a certain amount of afterwork is necessary, 
such as planing, etc. 

Fig. 16 shows a large cast steel pan, on 
to the faulty rim of which a casting has 
been made. After planing and removal 
of the excess of iron, the pan, before un- 
saleable, was readily disposed of by the 
founders. 

Fig. 17 gives five teeth of a large cog- 
wheel, some 15 ins. in width, and some 
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3 to 4 ft. in diameter, the centre three of 
which have broken. The centre tooth 
shows plainly the nature of the break, 
that to its left to the rough repair casting 
of the new process, that to its right the 
casting after planing. Compared with the 
value of such a wheel, the cost of repairing 
is a mere trifle. 

It has further been found possible to 
repair the axles (some 20 ins. in diameter) 
of large rolling mills, which may have 
given on account of a faulty casting or the 
strain to which they had been subjected. 

After warming and surrounding with a 
suitable mould, a certain amount of molten 
iron produced from Thermit is cast, and 
this is immediately followed by a further 
amount of steel from a Bessemer con- 
verter. If care is taken in shaping the 
mould, very little afterwork is necessary. 

The Thermit may also ‘be used for 
softening armour-plates at any point it 
may be necessary to-drill the same. The 
Thermit on application does not impart a 
high temperature to the plate other than 
to the spot to which it has been directly 
applied. 

Further particulars may be obtained 
from the proprietors of the patents, Messrs. 
the Chemische Thermo-Industrie, Ltd., 
Essen-Ruhr, Germany. 

Fig. 18 shows a nickel-steel plate, as 
used for the construction of large safes, 
&c., and about 1} in. in thickness, which, 
whilst in a vertical position, has, with 
readiness and in an exceedingly short 
space of time, been perforated by means 
of molten Thermit. 
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R. JoHN Georce LeIcH is a Canadian by birth, and has many 


associations with the United States. 


He completed his 


scholastic education at Heidelburg University, where, under Pro- 
fessors Treitschke, Bunsen and Kirchhoff, history and physical science 
were his special studies. 
He has for twenty years been connected with the Press, concerning 
the duties and responsibilities of which he entertains strong opinions. 
He has acted as Editor of several important provincial journals and 
Special Correspondent abroad of leading London dailies, and is a 
frequent contributor on subjects to which he has given particular 
attention to many prominent periodicals—technical and general—of England and America. 
He is specially conversant with international politics and commercial questions, and with 


matters connected with the promotion of British interests in the Pacific Ocean. 


He has closely 


followed the question discussed in the following article, and, in order to speak with authority 
on all its phases, has devoted mcuh study to the technology of the subject. 
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HERE is, or should be, no question 


of greater interest to the civilised 
world, irrespective of nationality or 
creed, than the problem discussed 


in the present article. Yet it is safe to 
say that no subject of equal importance 
could be mentioned regarding which there 
prevails a larger measure of notorious and 
widespread misunderstanding. This is 
the more remarkable seeing that the 
question is not of mushroom growth, but 
has been under discussion, sometimes 
with great passion and apparent fulness, 
during three and a half centuries. 

Under ordinary circumstances it should 
be quite unnecessary to offer arguments 
in support of the proposition that an early 
solution of the problem is no less feasible 
than essential to the progress of humanity. 
Of late years, however, so many side 
issues have been raised, so many appeals 
made to international and political pre- 
judice, so many unworthy considerations 
dragged into the debate, that the public, 
and men of science even, find it no easy 
task to determine where falsehood and 
imagination end and truth and reality 
exist. To rescue the question from this 
unhappy condition, bring home to the 


minds of his countrymen the dangers 
lurking in continued neglect of British 
interests, and provide a suitable foundation 
on which it may be possible to fairly 
discuss the matter in relation to both 
economic and engineering principles— 
these will be the main purposes of the 
present article. History will be found to 
supply the most valuable and trustworthy 
data for such an enterprise, and the 
author consequently offers but scant and 
half-hearted apology for the absence in 
the following pages of technical detail. 
He may, however, claim for one of his 
objects that it finds suitable expression 
in a magazine “ militantly British ”— 
recognisant of the changes which have 
created a new world since our forefathers 
laid the foundations of our greatness ; 
conscious that even now we stand on the 
threshold of a new era of commercial 
development, and prepared to testify that 
it is neither dignified nor worthy of our 
reputation to boast of prestige with- 
out making adequate assurance for its 
defence. 

in England, it is necessary to face and 
overcome the following, among other, 
misconceptions :— 
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ROUTE OF THE PROPOSED NICARAGUA CANAL. 


1. That no combination of events 
can rob us of that proportion of the 
world’s carrying trade which we at 
present possess ; 

2. That the safety of the Suez Canal 
satisfies our most pressing and, con- 
sequently, all important commercial 
necessities in regard to navigation ; 

3. That however desirable may be 
a maritime canal through the Central 
American Isthmus, the United States 
would be the greatest gainers thereby 
and its value to British commerce 
would be comparatively small ; 

4. That to-day there is only one 
feasible project before the world for 
uniting the waters of the Atlantic and 
Pacific Oceans, viz., the Nicaragua 
Canal, constructed and controlled by 
the United States ; and 

5. That we might fearlessly depend 
upon such an enterprise to minister 
to all our requirements on an equal 
footing with other nations. 


For present purposes, it will be found 
convenient to discuss under a single head 
the three first propositions, and to depend 
upon the historical survey of the question 
to disclose the author’s views regarding 
the remainder. 

Concerning the probable effect upon 
existing trade routes of a maritime canal 
through Central America, study of the 
following table of distances will repay 
perusal. It should be mentioned that the 
figures relate particularly to the Panama 
project, and that for certain ports each 
of the proposed routes is a little shorter 
than the other. Though Greytown and 
Colon (Aspinwall), the Atlaritic termini 
of the Nicaragua and Panama Canals 
respectively, are about 300 miles apart, 
the sailing distances from New York are 
practically the same ; and for traffic in the 
aggregate it matters very little whether we 
consider figures relating to one scheme or 
the other. 
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COMPARATIVE TABLE OF APPROXIMATE DISTANCES 
(Nautical Miles.) 


B 
Cape Horn. Cape Town. Suez Canal. Panama Canal. 


Plymouth to Vancouver as 14,200 8,500 
San Francisco... 13,500 7,800 

Honolulu ... 89,900 9,200 

Valparaiso At rt 7,000 

Callao. ..:. oda 5,850 

Yokohama ioe 10,600 
Hongkong Se 13,600* 

9» Wellington ga 11,600 

9 Sydney... oes 12,500 


New York to Panama ... $e 1,925 
Guayaquil sie 2,770 
Callao... e's 8 3,265 
Valparaiso oi 4,530 
San Francisco... 5,200 
Manila... oad 11,000 
Yokohama ee 8,400 
Sydney ... an 10,250 
Wellington <i 9,400 


England to Vancouver, vid Quebec and Canadian Pacific Railroad, 5,680 miles; thence to 
Yokohama, 4,300; to Auckland, 6,100; and to Sydney, 6,900. 


England to San Francisco, vid New’ York and Southern Pacific R.R., 6,500 miles; thence to 
Auckland, 5,900. 


* Via Manila. + Via Hongkong. 


AT WORK IN THE CULEBRA CUTTING: SHOWING THE WORKINGS AT DIFFERENT LEVELS ON THE LEFT SLOPE OF 
THE CERRO CULEBRA. 


Original height above sea on axis of canal ee ag 54 ‘540) soe 306 ft. 
Actual height, bottom of cunette _... «+ 190 ft. 


Depth of excavation ... We oe ae ie oo. . 3946 8. 





662 


The United States, and especially the 
great cities of the Atlantic coast, are 
obviously destined to be very consider- 
able gainers by the opening of an inter- 
oceanic canal. The latter must materially 
strengthen the Republic, not only in a 
political sense, but also by improving her 
already unrivalled situation with regard to 
the markets of the world. It will bring 
into closer touch her Atlantic and Pacific 
seaboards, place New York, Philadelphia 
and Boston in rapid communication with 
the western littoral of South America, and 
materially assist the Union in the coming 
strife for the commercial supremacy of the 
Pacific. No surprise should be occasioned 
if, under future conditions, a large amount 
of the carrying trade we now possess. falls 
into American hands. Of the total com- 
merce of Japan, the United States already 
claims 21 per cent.; of that of China, 


7 per cent. ; of that of British Australasia, 
6 per cent.; and of that of all Asia and 
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Oceania, 7 per cent., imports largely pre- 
dominating in every case ; and the increase 
shown by these percentages in the future 
will depend not so much on the amount 
of energy exhibited by the Americans as 
on that shown by ourselves. In this con- 
nection it should not be forgotten that the 
projected canal will not only bring nearer 
to us by many thousands of miles the 
markets on the Pacific from Valparaiso to 
Vancouver, but also provide routes, alter- 
native and possibly, under certain condi- 
tions, of equal value to the Suez Canal, to 
the Far East and Australasia. 

Of the vital importance to the New 
World of the piercing of the isthmus, no 
better proof can be submitted than the 
following extract from a report presented 
to the United States Senate in June, 1896, 
by a Select Committee, to which had been 
referred a Bill for the construction of a 
waterway through Nicaragua “as an 
American canal under American control ” : 





VIEW TAKEN FROM A POINT 72 METRES ABOVE SEA, LOOKING TOWARDS COLON. 
Original height above sea.on axis of canal sah K. 54 "459) oie «» gge &. 


Actual height, bottom of cunette 


Depth of excavation 


1834 ft. 


148} ft. 
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PLAN OF THE PANAMA CANAL. I.—FROM KILOMETRE POST I TO K.P. 37. 


PLAN OF THE PANAMA CANAL. Il.— FROM KILOMETRE POST 37 TO THE PACIFIC, 


Vol. 3.—No. 17. 
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“There is not any interest in any busi- 
ness enterprise in the United States that 
would not feel the impulse of this great 
movement in a new career of commerce 
and national power and influence. To do 
this work in a manner worthy of our 
opportunities, we must shorten the line of 
water communication between our Atlantic 
and Pacific States. If we fail in this, we 
shall soon occupy a position, as a people, 
inferior to our kindred in Europe, and 
will be left to inherit only the reproaches 
of posterity. ... It is the combination 
of these powers, through the Nicaragua 
Canal, that alone can establish that 
national unity and strength without which 
the chain of the Rocky Mountains may 
one day become the boundary between 
two great rival republics.” These obser- 
vations warn us, and to this point 


fuller reference will presently be made, 
that if, for purposes of trade expansion, 
offence and defence, an isthmian canal is 
of prime value to the United States, it is 
of no less importance to the rest of the 
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world, and peculiarly to Great Britain, 
that such a work of civilisation should be, 
and ever remain, in the fullest sense of 
the term, “an open door,” constructed 
and maintained “for the benefit of man- 
kind, on equal terms to all.” (Clayton- 
Bulwer. Treaty, Art. 6). 

Only seven years elapsed between Bal- 
boa’s march to Panama and discovery of 
the “Great South Sea” and the formu- 
lation of the first of many serious proposals 
to realise Columbus’s dream of an alter- 
native and abbreviative Western route to 
Far Cathay. To Angel Saavedra and the 
year 1520 belong the credit of initiating 
an agitation which, to the world’s shame 
be it said, has endured for nearly four 
centuries. A few years later Hernando 
Cortes caused the Mexican isthmus of 
Tehuantepec to be surveyed, and then 
submitted to his king a memorial regarding 
the possibiJity and advantages of a navi- 
gable channel to unite the Atlantic and 
Pacific Oceans ; and there is little doubt 
that action would have followed but for 








VIEW TAKEN FROM A POINT 70 METRES ABOVE SEA, LOOKING TOWARDS PANAMA. 


Original height above sea on axis of canal _ K. 54 "45°) ob ose 9392. ft. 


Actual height, bottom of cunette 
Depth of excavation 


1834 ft. 
4 ft. 
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EXCAVATORS AT WORK: VIEW, LOOKING TOWARDS PANAMA, TAKEN FROM WORKINGS 67°50 M. ABOVE SEA. 


Original height above sea on axis of canal = K. 55 a si coe gez ft. 


Acwual height, bottom of cunette 


Depth of excavation ... 


the malign interposition of Holy Church. 
In those days, however, enthusiasts were 
neither few nor far between, and to the 
Portuguese Galvao in 1550 is due the 
introduction of the Lake of Nicaragua as 
one of the routes most strongly advocated. 
Unfortunately for any enterprise of the 
kind, England and Spain now entered on 
their long struggle for the mastery of the 
isthmus, and thenceforward, thanks to the 
rivalries of these and other nations, the 
question slumbered for nearly three 
hundred years. The illusory promise of 
international peace offered in 1814 revived 
Spain’s interest in the matter, and the 
Cortes went so far as to order the isthmus 
of Tehuantepec to be pierced. Little or 
no progress, however, was made with the 
work, and the next endeavours to secure a 
solution of the problem came from the 
recently-revolted Central American Re- 
publics. These communities were quick 
to recognise the world-wide importance of 
an isthmian water-way, and its peculiar 


167 ft. 
144 ft. 


importance to themselves and the United 
States; and many were the negotiations 
opened and concluded with a view to the 
construction of a canal by American enter- 
prise and capital. For the non-fruition of 
any one of these schemes, two reasons 
must be assigned—first, British opposition, 
culminating in the Clayton-Bulwer Treaty 
of 1850; and, secondly, American fears 
lest the matter might involve an “en- 
tangling alliance ” foreign to the traditions 
of the Union. 

In 1846, however, the United States 
acquired from the Republic of New 
Grenada, now Colombia, certain rights of 
transit at Panama, and two years later 
concluded with the same Government a 
convention interesting. as the original 
authority for the construction of the 
Panama railroad. . This document is note- 
worthy to-day in view of the fact that it 


guaranteed equal rights to the citizens of 


all nations, not only in connection with 
the projected railroad, but also all means 


De 
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of interoceanic communication which 
might be opened across Colombian terri- 
tory. A similar provision appears in 
practically every treaty concluded between 
Great Britain or the United States with 
other Central American Republics. At 
this time, as one result of the acquisi- 
tion of California, American interest in 
the Canal question was more than usually 
lively. During a mission of inquiry to 
Nicaragua, Mr. Hise, the U.S. Chargé- 
d’Affaires in Central America, concluded, 
without authority from Washington, a con- 
vention securing to his country theexclusive 
right to construct a canal through Nicar- 
aguan territory ; and it was on the strength 
of this transaction that Commodore Vander- 
bilt organised the Atlantic and Pacific 
Ship Canal Company, and obtained a 
concession, soon afterwards cancelled, to 
execute the work. At this period, owing 


to a variety of causes, Anglo-American 
relations were somewhat strained, and it 
was in the hope of reconciling the con- 
flicting claims of the two nations on the 
basis of a joint guarantee of the neutrality 


of the much-debated Canal that the 
Clayton-Bulwer Treaty was negotiated and 
signed. On some questions other than 
the Canal, the Treaty was admittedly faulty, 
but in 1860, after prolonged effort on the 
part of diplomatists, the then President was 
able to* announce that the “discordant 
constructions” of the compact had 
“resulted in a final settlement entirely 
satisfactory” to his Government. “ From 
that day to this,” as was admitted by the 
Foreign Relations Committee of the Senate 
as recently as March last, “no Congress 
has disputed the finality and validity of 
this settlement.” Yet Great Britain has 
agreed, by the Convention of February 5, 
1900, that the restriction as to the exclu- 
sive control of the Canal imposed by the 
Clayton-Bulwer compact shall continue 
to bind her, while the United States is 
released from it. 

It is true that many attempts have been 
made, in furtherance of the idea that the 
American Government should construct 
and exclusively control the Canal, to 
secure the abrogation of the Clayton- 
Bulwer Treaty. President Arthur was 
especially anxious to bring about this 
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result, and gave active support to the 
movement which ended, in December, 
1884, in the signature of the abortive 
Freylinghuysen-Zavala Convention, pro- 
viding that a canal should be built by 
the United States, and owned by it and 
the Republic of Nicaragua. In the follow- 
ing year Mr. Cleveland was installed, and 
one of his first acts was to withdraw 
this convention from the Senate, and thus 
clear the way for the incorporation and 
eventual recognition by the federal authori- 
ties of the Maritime Ship Company of 
Nicaragua. ‘This company was the out- 
come of the Nicaraguan Canal Associa- 
tion, which in 1887 entered into a contract 
with the Government of Nicaragua for the 
exclusive right of excavating and control- 
ling a canal to be constructed across the 
territory of the Republic. Mr. Aniceto G. 
Menocal, a civil engineer in the United 
States Navy, took charge of a survey 
expedition organised by the company, 
and the latter, on his recommendation, 
resolved that the Canal should follow 
almost the identical route surveyed early 
in the ’seventies by Colonel Childs and 
Commander Lull. Much uncertainty has 
always prevailed regarding the work actu- 
ally accomplished by this company. The 
author has before him various reports pre- 
sented to the Secretary of the Interior every 
December, in accordance with the Act 
of incorporation, in which glowing state- 
ments appear concerning large amounts 
of money expended for labour and 
materials, the great progress made in the 
work of construction, and the generally 
satisfactory condition of the enterprise. 
These, however, are terribly discounted 
by the following facts: The formal re- 
cognition by the United States Legislature 
that the company was obviously unable 
to accomplish its purpose, and the refusal 
of the Government of Nicaragua to renew 
the concession of 1887 (which legally 
terminated on October 9, 1899), “owing 
to lack of fulfilment of its most essential 
clauses and the abandonment of the work 
for nine consecutive years.” 

Within recent years many Bills, all 
uniting in the pious opinion that the 
construction of a Nicaragua Canal should 
be seriously commenced and pushed to 





The American isthmian Canal. 


a conclusion, have been discussed and 
passed by both Houses of Congress. The 
latest measures merit particular attention, 
for upon them and the persistent news- 
paper headline, “The Nicaragua Canal,” 
the majority of English readers pin their 
amiable but misguided faith that the 
American project not only holds the field, 
but is rapidly advancing towards trium- 
phant completion. 

In 1895, in view of the already notorious 
condition of the Maritime Canal Company, 
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country. Congress accordingly author- 
ised the President to nominate another 
Commission, appropriated for the expenses 
of the latter $1,000,000, and directed that 
all available information should be col- 
lected to enable the Commission to arrive 
at correct conclusions as to the feasibility, 
early completion, and cost of the enter- 
prise. The President in due course nomi- 
nated as Commissioners Rear-Admiral 
Walker, Colonel Hains, of the Corps of 
Engineers, Mr. Lewis M. Haupt, a civil 








VIEW TAKEN FROM A POINT 75 METRES ABOVE SEA, LOOKING TOWARDS COLON. 
Original height above sea on axis of canal - K. 54 inna am <. ag 


Actual height, bottom of cunette 


Depth of excavation ... 


a Government Commission was appointed, 
with Lieut.-Colonel Ludlow at its head, to 
make a “ preliminary survey” of the pro- 
posed route. The members of this Com- 
mission approved of the general plan of 
the company, subject to certain modifica- 
tions, but recommended that further and 
more detailed surveys were desirable, and 
that fuller data should be secured respect- 
ing the flow of the river San Juan, the 
variations of the summit level of Lake 
Nicaragua, and the average rainfall of the 


171 ft. 


152 


engineer, ex-Senator Pasco, and five other 


gentlemen ; and the first result of their 
labours appeared in January, 1899, in the 
form of a preliminary report transmitted 
to the Senate. In this document, dated 
December 26, 1898, and signed by the 
three _first- named Commissioners, it is 
stated that the latter “visited Nicaragua, 
personally examined the entire canal 
region from ocean to ocean, and employed 
some seventy engineers, with their labour- 
ers and helpers for ten months in making 
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careful surveys and examinations.” - The 
Commission expressed belief that the 
construction of a canal across Nicaragua 
“is entirely feasible,” and the opinion 
that of the two routes estimated for— 
those known as the Maritime Canal 
Company’s route and the Lull route—the 
latter is “the more desirable, because it 
is easier of construction, presents no 
problems not well within good engineer- 
ing precedents, and will be a safer and 
more reliable canal when completed.” As 
regards the cost of the work, the President 
of the Commission and Mr. Haupt agreed 
on an estimate of $123,000,000, but 
Colonel Hains thought that “about 20 
per cent.” should be added to this 
amount “in view of the increased size 
of the canal estimated for and the diffi- 
culties incident to work in_ tropical 
countries.” The Commissioners further 


remarked that “the work necessary for 
an exhaustive discussion and report upon 
the entire Canal problem is being pushed 
as rapidly as its great magnitude permits,” 
and that “some meteorological and hydro- 
logical observations are still continued in 


Nicaragua with a view to obtain a full 
year of observations of that nature.” 

It will be observed from the above sum- 
mary that as early as December, 1898, the 
Commission had practically determined 
to recommend a route which has been 
proved over and over again to be of 
doubtful utility and beset with dangers, 
manifest and suspected—and this in spite 
of its admitted understanding that the law 
by which the Commission was constituted 
required that “all routes heretofore pro- 
posed, having any merit, are to be con- 
sidered, new routes that appear to have 
merit are to be developed, and the entire 
region of canal possibilities to be examined 
with sufficient thoroughness to enable a 
just and comprehensive comparison of the 
various routes to be made, and the most 
desirable one selected.” Having achieved 
such a programme two years ago, there 
seems no good reason, technical at least, 
why the promised report has yet to be 
presented. For this delay we must seek 
explanation in the vagaries of American 
politics, to say nothing of the unpleasant 
and circumstantial rumours, discounting 
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whatever value the interim report may 
possess, which came to the ears of the 
author more than a year ago in well- 
informed political and engineering circles 
in Washington and New York. 

While the Commission was yet sitting, 
politicians were busily occupied in forcing 
its hands. Early in 1899, the United 
States Senate passed a bill having for 
effect the construction by the Federal 
Government of a canal through Nicaragua. 
This very remarkable measure provided 
that a canal should be built, within six 
years after the passage of the Act, by the 
much-involved and concessionless Mari- 
time Company. Of the capital stock of 
the company ($100,000,000, in $100 
shares), $925,000 was to be taken up by 
the Secretary of the Treasury, the balance 
being assigned to the Governments of 
Nicaragua and Costa Rica. The Bill 
further provided that of the seven 
directors, five should be appointed by 
the President of the United States, and 
one each by the Central American 
Republics; that the cost of the work, 
which was to be constantly and imme- 
diately supervised by the Engineer 
Department of the United States Army, 
should not exceed $115,000,000, the 
payments in any one year being limited 
to $20,000,000 ; that the contractors 
employed should be citizens of the 
United States ; that the neutrality of the 
Canal, when completed, should be 
guaranteed by the United States; that, 
in the event of any failure of the project, 
the President should be authorised to. 
negotiate for the control of, or the right 
to construct and perpetually control, some 
other inter-oceanic canal, and that, in any 
case, he should make effort to secure 
the abrogation of any treaty obligations 
restrictive of such ownership and control. 
The two last-mentioned provisions, it may 
fitly be noted, were adopted as an amend- 
ment to the Bill almost at the eleventh 
hour, and hint pretty broadly at the 
possible failure of the Nicaragua project, 
and the ultimate and consequent. desir- 
ability of acquiring the Panama route and 
works. From the Senate the Bill passed 
to the Committee on Interstate and 
Foreign Commerce of the House of 
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Representatives, which reported it back 
to the House with the recommendation 
that “all after the enacting clause be 
stricken out” in favour of the text— 
amended in some particulars—of “* House 
Bill, No. 11095.” The Committee very 
severely criticised the propositions that 
the United States Government should pay 
$5,000,000 to the Maritime Canal Com- 
pany, “inject itself into that corporation,” 
and, “thus masquerading, do a work that 
it is in every way capable of doing in its 
own proper person.” “It is,” added the 
report, “ claimed that under the last clause 
of article 48 (of the Cardenas-Menocal 
concession) the company would have the 
right to demand further time, because of 
the great capital invested in the enterprise.” 
This Committee has made diligent inquiry 
to ascertain the amount of money the 
Maritime Company has expended, but 
nothing more definite has been learned 
than the statement of the president of the 
Company that the latter has had in its 
treasury during its entire existence about 
$1,009,000. Everything in connec- 


tion with the subject is uncertain except 


that its value is infinitesimal in comparison 
with the sum of $5,000,000.” The House 
endorsed, by the adoption of this report, 
the animadversions of its Committee, and 
advantage has since been taken to shelve 
the question pending the Presidential 
election, future action concerning the 
Hay-Pauncefote Convention and the publi- 
cation of a full report from the Walker 
Commission. 

To the proceedings of the American 
Legislature arising out of the signature 
of the Hay-Pauncefote Convention, the 
author proposes to devote but a minimum 
of space. Public opinion in Great Britain 
has endorsed—very properly, no doubt — 
the action of the Ministry in recognising 
and seeking to allay the long-standing irrita- 
tion caused to Americans by the existence 
in its original form of the Clayton-Bulwer 
Treaty. But we had a right to look 
for a more gracious reception of our 
advances than has actually been vouch- 
safed, and we cannot ignore the fact that 
a very considerable and influential section 
of Americans clamour for a canal which 
shall not only be constructed and con- 
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trolled by their Government, but be openly 
used as a means ‘of stimulating their own 
commerce at the expense of England. 
In extenuation of the amendment to the 
Hay-Pauncefote Convention, reported to 
the Senate by its Foreign Relations Com- 
mittee, something may be said, and no 
serious harm would probably have resulted 
from its incorporation in the Treaty. On 
the other hand, very positive danger is 
foreshadowed by the Bill introduced into 
the House of Representatives by Mr. 
Hepburn, chairman of the Committee on 
Interstate and Foreign Commerce, and the 
author of the report unanimously adopted 
by that body in favour of a measure for 
constructing a Nicaragua Canal, in de- 
fiance of the Clayton-Bulwer compact, as 
a purely American enterprise, to be held 
by the United States in peace as in war, 
and defended against all comers. Mr. 
Hepburn, and those who think with him, 
would not only fortify the Canal for 
war, but impose in peace discriminating 
tariffs on non-American shipping. It is 
well to remember that such views may 
have to be reckoned with in the near 
future, and that they are in every way as 
potent as the recent official recognition 
of the Clayton-Bulwer Treaty and _ its 
binding force. 

Among the illustrations to this article 
will bé found a plan of the three divisions 
of the route which must be followed, more 
or less closely, by any ship-canal con- 
structed across or on the confines of 
Nicaragua. As now mapped out, the 
total distance from ocean to ocean is 
174 miles, of which at least 50 would be 
excavated channel and 80 San Juan slack- 
water requiring careful navigation. Con- 
sequently, the time required for transit, 
under normal conditions, could not well 
be less than 31 hours, and has even been 
estimated by some not unfriendly autho- 
rities at 44 hours. To the technical 
details of the project it would at the 
present moment, and pending some fuller 
information than has yet been offered by 
the Walker Commission, be idle to devote 
serious consideration, for every American 
expert of weight, unfettered by political 
influence, has united in the opinion that 
very exhaustive studies are essential before 
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it can be admitted that such a canal is 
feasible. In truth, the condition of the 
scheme, as now revealed, may be not un- 
fairly summed up as an agglomeration of 
hasty or discredited surveys, projected 
works which offend the first principles of 
sound engineering, a virgin forest, a mile 
or so of dredging in low, swampy ground, 
a filled-up channel on the foreshore of 
Greytown, a summit lake threatening to 
drown everything around it, and a clayey 
soil which might, at points where super- 
structures are essential, and when sub- 
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ship-canal; but in quite modern times 
there has grown up an impression that 
Nature here raises some mysterious, in- 
vincible barrier to human ingenuity and 
ambition. ‘That there are great difficulties 
to be overcome goes without saying, but 
in the Isthmus of Panama, as elsewhere, it 
has been found that insufficient study and 
hasty conclusions lie at the base of failure. 

It was in 1878 that the Panama project 
came prominently before the world as a 
question of practical politics. Two years 
earlier, as the result of much discussion 
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AT WORK IN THE EMPERADOR CUTTING, 45 METRES ABOVE SEA: SHOWING THE TRAVELLING CABLE-WAYS 
NOS. 4, 3 AND 2. 


jected to the effects of undercutting water, 
easily bring about a stoppage of navigation. 
~- The one practical substitute for this 


scheme, and its. many objectionable 
features, technical, economic and political, 
is the once much-debated and now almost 
ignored Panama enterprise. To geo- 
graphers and the lay public, the narrow 
isthmus, no wider than 42 miles, which 
lies between Colon on the Atlantic side 
and Panama on the Pacific, has always 
appeared the ideal site for an interoceanic 


at geographical conferences, the Paris 
Society of Commercial Geography nomi- 
nated a special committee, with M. 
Ferdinand de Lesseps as president, to 
study the question, and about the same 
time a syndicate was formed for the pur- 
pose of organising an expedition to con- 
duct inquiries on the spot. Acting for this 
syndicate, M. Bonaparte-Wyse, in 1878, 
obtained a concession from the Govern- 
ment and Legislature of Colombia pro- 
viding for the opening of a canal within 
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twelve years from the formation of the 
company undertaking its construction. 
This was followed, in May, 1879, by an 
Internationa] Congress held in Paris, 
which first examined the question in 
sections, and then in full session, voted 
resolutions affirming the feasibility ‘ of 
constructing an interoceanic ship-canal, 
at sea level, between Colon and Panama, 
within twelve years and at a total cost of 
1,200,000,000 frs. (about £48,000,000). 
It is worthy of note that even at this time 
grave misgivings were entertained con- 
cerning the proposed level, and that, 
while many delegates abstained from 
voting, others supported an amendment 
which sought to reserve power to con- 
struct a lock-canal in the event of great 
difficulties being encountered in the case 
of the scheme approved. 

A fiyst attempt to float a company 
having failed, M. de Lesseps, with other 
experts, started for the isthmus, whence 
they returned, in February, 1880, with a 
glowing report to the effect that the Canal 
might be. opened for traffic in eight years 
at a cost of only 843,000,000 frs. In 


the following October “La Compagnie 


universelle du Canal Interoceanic du 
Panama” was legally incorporated, and 
when the subscription lists closed on 
December g it was found that the 
public had applied for more than twice 
the capital asked for, viz., 300,000,000 frs., 
in shares of 500 frs. Within six years, in 
spite of strenuous efforts made to conceal 
the truth, it became manifest that the 
Canal as projected would never be realised, 
and in January, 1887, de Lesseps and his 
confréres swallowed their pride by laying 
before the “superior consultative com- 
mittee” the question of a lock-canal. 
This action resulted in the adoption of 
a new scheme, the “projet d’un canal 
provisoire 4 écluses,” but meanwhile the 
discredited company drifted to inevitable, 
scandalous, collapse. We all remember 
the grievous details of this terrible déddcle, 
but of the extraordinary and meritorious 
efforts which have since been made to 
redeem the past and evolve success from 
failure the world has been strangely 
neglectful. 


M. de Lesseps and his colleagues 
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having resigned, the company applied to 
the President of the Civil Tribunal of the 
Seine to nominate provisional adminis- 
trators, and a few weeks later, on the 
requisition of the general body of share- 
holders, M. Brunet was appointed official 
liquidator, with very extensive powers. 
This gentleman, since deceased, was 
naturally anxious to prevent the forfeiture 
of the valuable rights accruing from the 
concession of 1880, and the consequent 
loss to the bankrupt company and world 
at large of the fruits of many years’ ex- 
pensive and more or less successful labour. 
He accordingly constituted a ‘“Com- 
mission d’études,” under the presidency 
of M. Guillemain, Inspector-General of 
Bridges and Roads, to inquire into the 
existing condition of affairs, and establish, 
if possible, the bases of a new scheme 
susceptible of being realised within reason- 
able limits of time and expense. This 
committee sent delegates to the isthmus, 
and in May, 1890, united in a report, 
which evinced very careful study of the 
question, and induced the liquidator to 
despatch M. Bonaparte-Wyse to Bogota to 
there negotiate with the Colombian 
Government for an amendment of its 
original concession. M. Wyse found the 
Colombian authorities sufficiently con- 
ciliatory, but it was not until 1894 that a 
new company was formed to assume the 
rights and duties of de Lesseps’ ill-fated 
enterprise. 

“La Compagnie nouvelle du Canal de 
Panama” was definitely and legally con- 
stituted in October, 1894, with a capital 
of 65,000,000 frs. in 100 fr. shares, of which 
the equivalent in cash of 600,oooshares and 
50,000 fully-paid shares went to the Govern- 
ment of Colombia, in accordance with the 
understanding arrived at four years earlier. 
The South American Republic, on the 
other hand, officially recognised that the 
new company had fulfilled all the pre- 
scribed conditions ; and thus—just eleven 
days before the original concession would 
have expired—all rights secured by it were 
prolonged for ten years. Having come 
into possession of all the assets of its pre- 
decessor, the new company lost no time 
in re-starting work on the isthmus, and in 
devoting itself to the serious study and 
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solution of the grave problems with which 
it was surrounded. For the latter purpose 
the directors summoned to their aid a 
technical committee of fourteen experts, 
representing France, England,.the United 
States, Germany, and Russia, and pos- 
sessed of experience specially fitting them 
to advise upon the design of the Canal and 
the method of its construction. It also 
became necessary in 1898, in accordance 
with article 75 of the Act of Incorpora- 
tion, to appoint a special technical com- 
mission to pass judgment upon the work 


2 


2 


extremity of the Bay of Limon, follow the 
valley of the Chagres as far as Obispo, 
divide the chain of the Cordilleras, and 
thence traverse the valley of the Rio 
Grande to the Bay of Panama—all at the 
normal level common to both oceans. 
With regard to ocean levels, many people 
hold strange ideas, and it may con- 
sequently be well to mention that whereas 
the Bay of Limon is practically tideless, 
the Bay of Panama experiences a tidal 
range of 6 metres, or 19} ft.—in other 
words, the water may fall 3 metres below 
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already accomplished and the general 


prospects of the enterprise. To the 
recently issued and remarkably exhaustive 
and careful reports of these two bodies, 
the author hopes on another occasion to 
have occasion to revert; for the present, 
it must suffice to indicate what has been 
already achieved, and is now being done 
towards the solution of probably the 
gravest problems encountered by modern 
engineering. 

The Canal, as projected by de Lesseps’ 
company, was to start from the northern 


the mean level, or, at spring tides, rise 
an equivalent distance. The water-way 
was to be g metres (293 ft.) deep and 
22 metres (72 ft.) wide, and a great dam 
was proposed at Gamboa to regulate the 
flow of the Rio Chagres, which was to be 
carried to the sea in open channels along- 
side the Canal. It, however, has been 
made clear by the investigations of recent 
years that at no period of the old com- 
pany’s existence had the fundamental 
difficulties of the enterprise been ade- 
quately studied or properly esteemed. Of 
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these, the first to be mentioned is the 
chain of the Cordilleras, which must be 
divided, in the case of a sea-level canal, 
by acutting 110 metres (360 ft.) deep, in 
that of lock-canal by one at least 70 metres 
{230 ft.). This, however, it should be 
added, though involving labour both costly 
and prolonged, raises no special technical 
problem. ‘lhe second is the Rio Chagres, 
a body of torrential water, subject to 
violent floods, through which the Canal for 
a great part of its length must necessarily 
pass, and against which the works must be 
protected and the security of navigation 
assured by a complete system of control. 
Both these difficulties tend to increase as 
the proposed level of the Canal is lowered, 
and would naturally be most pronounced 
in the case of a sea-level water-way. A 
third problem, that of feeding the Canal, 
which becomes more and more grave as 
the summit level is raised, has also to be 
considered in connection with a lock-canal, 
for, during a considerable part of the year, 
the inconstant Chagres and other streams 
along the route would fail to provide a 
water supply in any degree adequate for 
the many requirements of the enterprise. 
In consequence of the irregularity of its 
flow and the violence of its great floods, it 
is idle to dream of impressing the Chagres 
into the service of the Canal by utilising its 
bed ; nor, owing to the enormous cost of 
such an undertaking and its doubtful 
results, can much be said in favour of the 
idea, seriously mooted in the days of the 
old company, of diverting the river from 
its present course and throwing it down 
the Pacific slope far from the route of the 
Canal. The only expedient (and the one 
best calculated to menace the safety of the 
works) which at any time appealed to 
de Lesseps and his colleagues was to create 
above and alongside the Canal an artificial 
bed for the river, for the purpose of 
draining off at certain periods of flood 
considerable quantities of water. When, 
at length, the sea-level project was re- 
nounced in favour of the inevitable and 
unwelcome locks, a partially new and ill- 
digested scheme was hastily adopted. The 
“divide ” was to be raised by placing the 
bottom of its summit level 40 metres above 
sea, thereby reducing by 50 metres the 
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depth of cutting ; on each slope five locks 
were projected, with chambers of 180 
metres working length ; and all difficulties 
as regards alimentation were to be swept 
away by the employment of engines for 
driving the water into a reservoir formed 
by a dam at Gamboa, a site subsequently 
described by the “Commission d’Etudes ” 
as “one of the least satisfactory that 
could have been selected.” Concerning 
the control of the unruly Chagres, little 
appears to have been thought and nothing 
determined. 

Such, briefly put, was the technical 
position at the time of the collapse. It 
was moreover made manifest, as the in- 
vestigation proceeded, that of the 180 
metres of earth and rock which required 
to be cleared at the summit of the Culebra 
pass, 20 only had been touched ; that the 
dam projected at Gamboa, for the purpose 
of holding back a portion of the Chagres 
floods, had not even been commenced, 
and that the channels dug alongside the 
Canal, destined to drain away what the 
reservoir could not retain, were so con- 
structed as to raise doubts as to whether 
they would have been qualified to effect 
their purpose. Everything combined to 
show that the conceptions and work of the 
old company had failed to offer any 
satisfactory solutions to the three most 
important problems connected with its 
enterprise. Yet upon, or rather in con- 
nection with, this latter, no less than 
£,60,000,000 had been frittered away. 

Very different have been the tactics 
pursued by its successor. Adhering not 
only to the letter, but also to the spirit, 
of its statutes, the new company has 
religiously devoted itself to the acquisition 
of data bearing upon every difficult 
problem and the most minute detail of 
its work. To secure these, it has spared 
neither time nor money, as witness the 
cunette preparatoire, or exploratory longi- 
tudinal boring, through the Emperador 
and Culebra peaks, a task no less desir- 
able than satisfactory in result, for it has 
demonstrated that the strata through 
which the Canal cuttings will pass in the 
region of the Cordilleras are of such a 
nature as to dissipate all fears of slips or 
landslides. Moreover, under the direct 
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supervision of the Technical Committee, 
the whole of the Canal route and collateral 
works have been accurately re-surveyed 
and contoured, all the streams in the 
vicinage have been gauged, innumerable 
trial pits have been sunk and _ borings 
made, and a mass of meteorological 
observations have been recorded—nothing 
has been left to chance or dependent on 
hypothesis. Of the operations of the 
International Technical Committee, it is 
impossible to speak except in terms of 
warmest eulogy. In dealing with the 
various problems before it, the Committee 
laid down three principles from which it 
refused to depart : (1) To set aside every 
solution which did not offer, in itself, 
substantial guarantees of success; (2) that, 
as regards solutions of technical problems, 
it must consider only those which per- 
mitted of applications already sanctioned 
by experience, and must reject all innova- 
tions possibly leading to error; and (3), 
that it was essential, before adopting any 
solutions, to take into full account 
surrounding conditions and the influence 
of the climate both upon workmanship 
and the directing fersonne/—in other 
words, that works only of a simple type, 
the execution of which would call for no 
exceptional conditions, should be con- 
templated. 

As a result of this painstaking and 
laborious research, the company is now 
able to face the world and invite universal 
criticism with a project for completing a 
lock-canal across Colombia, which, it is 
claimed, is technically correct and can be 
thrown open to traffic in ten years at a 
cost of 512,000,000 frs. (420,480,000), 
inclusive of administration expenses 
and interest paid out of capital during 
the period of construction. Within 
the limits of such an article as the 
present, it would be obviously indiscreet 
to attempt any detailed description of 
the project, or even its most salient 
points. Of its general character, however, 
some idea may be gathered from the map 
of the route and longitudinal section 
printed on other pages. 

No reason was found for departing, 
except in very minor details, from the 
route proposed by M. de Lesseps ; con- 
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sequently advantage can be taken of all 
the excavation accomplished by the old 
company. This is indicated in the longi- 
tudinal section by the unshaded spaces 
below the original earth-line ; the diagonal 
shading shows by comparison the amount 
of earth and rock which has still to be 
removed, while the cross-shading in the 
region of the Cordilleras, between the kilo- 
metre posts 48 and 55°500, and in the 
Bay of Panama, mark what had been 
achieved by the present company in the 
matter of excavation and dredging up to 
November, 1898. So far as actual work 
towards the completion of the Canal is 
concerned, attention during the past few 
years has been chiefly concentrated upon 
the great Emperador and Culebra cut- 
tings—in the first place, because they are 
essential features of any project for canal- 
ising this portion of the isthmus; and, 
secondly, in order to demonstrate by 
actual experience that no fears need be 
entertained regarding the stability of the 
soil, however deep the cuttings may be 
carried. 

In the project recommended by the 
Technical Committee it is proposed that the 
central cutting, embracing the Emperador 
and Culebra peaks, should be excavated to 
a point 20°75 metres, or 68 ft., above the 
mean level of the oceans. This would be 
the summit level or “divide” of the Canal, 
and call for the removal here alone, in 
addition to all that has been already 
accomplished, of over 20,000,000 cubic 
metres of earth and rock. To effect the 
descent to the ocean on each slope four 
locks are contemplated—on the Atlantic 
side, two groups of two locks each at 
Obispo and Bohio; and on the Pacific 
side, one lock at Paraiso, a flight of two 
locks at Pedro-Miguel, and a single lock 
at Miraflores. All the locks will be double, 
with parallel chambers 82 ft. wide and a 
working length of 738 ft., and the maximum 
lift contemplated is 29} ft. The minimum 
draught of water throughout the Canal will 
be 9 metres (29} ft.), and the width at 
the bottom will vary in the different levels 
from 30 to 60 metres. 

One of the most prominent features 
of the scheme for regulating the Chagres 
floods is the closing of the valley of the 
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Lower Chagres, near the kilometre post 24, 
by means of a great water-tight dam, largely 
composed of puddled clay and 392 metres 
long measured at the crest. This would 
create, behind the Bohio locks and extend- 
ing thence as far as the Obispo locks, a 
vast lake, which would impound and 
render not only innocuous but actually 
serviceable the bulk of the hitherto tur- 
bulent and dreaded floods—it would, in 
fact, serve as one of the reaches of the 
Canal. Moreover, near Alhajuela, some 
9} miles north-east of the lines of the 
Canal, in a rocky and constricted gorge, 
through which the Upper Chagres flows, 
another massive dam, in this instance of 
concrete, is contemplated. Behind this 
a second great lake will be formed for 
the storage of flood water, which, brought 
down to the “divide” by a “rigole 
d’alimentation,” or feed-water conduit, can 
be used as required for the service of the 
Canal. This Alhajuela dam, as planned, 


would be 285 metres long at the crest, 
50 metres wide at the base, and 51 metres 
in height at the centre and deepest part 


of the valley; its foundation would be 
19 metres above the mean level of the 
oceans, its crest 71 metres above the same 
point, and the maximum levels of available 
reserve and flood-water impounded by it 
would be respectively 64°50 metres and 
68°00 metres above sea-level. For the 
purpose of carrying up material, etc., to 
the works connected with the dam and 
feed-water conduit a railroad, joining the 
P.R.R., would be constructed from 
Gamboa. In consequence also of the 
flooding of the region between Bohio 
and Obispo, a considerable deflection of 
the Panama railroad is contemplated. 
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The deviation would commence near the 
site of the Bohio dam and join the exist- 
ing line at Miraflores, thus bringing the 
entire length of the railroad to the left 
bank of the Canal. 

Particular attention is invited to the 
photographs of scenes along the route of 
the Canal, which are included in this 
article. These photographs, all of which 
were taken at Culebra or Emperador as 
recently as November 25 of last year, 
are especially interesting on account of 
the unquestionable proof they afford of 
the falsity of current beliefs that the 
Panama Canal may properly be regarded 
as an abandoned enterprise, and, conse- 
quently, negligable quantity. The present 
author not only fails to share such idea, 
but looks forward hopefully to the day 
when it shall be generally conceded that 
the great problem has been solved which 
has vexed four centuries of civilisation. 
Long before this arrives, however, one 
point will have to be seriously considered, 
and that is whether British commerce is 
to freely participate, on equal terms with 
that of all other nations, in the benefits of 
the future. So far as the present Panama 
Company is concerned, we need have no 
fear of disloyalty to the sound principle 
that any isthmian canal should be neutral 
territory, free on identical terms to the 
ships and commerce of all nations. But 
this company, it should be remembered, 
already occupies the position of seller 
and it therefore behoves British states- 
men to well weigh. the consequences, not 
remote, of its property passing under 
American control. While these words 
are being written negotiations to this end 
are actually in progress at Washington. 
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HE voltex process of electric heating 
can in many cases be used with ad- 
vantage for riveting. In the ordinary 
method of riveting ship and boiler 

plates the rivet is heated to redness through- 
out, and inserted in the rivet holes, after 
which its unformed end is hammered down 
into a head by means of a hollowed-out 
punch and sledge hammers. The dis- 
advantage of heating the rivets to redness 
throughout is that it expands them both 
longitudinally and laterally, and when they 
contract, owing to the longitudinal contrac- 
tion being greater than is required to tighten 
them in position, they are subject to an ex- 
cessive tensional strain, which considerably 
weakens them, and sometimes even strips 
the head at one end. Owing, moreover, 
to the lateral contraction, the rivet when 
cold does not completely fill the rivet-hole. 

In riveting by this electrical precess the 
rivets are inserted cold, and the unformed 
end is then heated by directing the arc 
upon it for a few seconds, when it is 
hammered over in the usual way, the body 
of the rivet never having been raised to any- 
thing like a red heat, except just near the 
end, so that the evil effects of contraction 
are almost entirely obviated. 

Another: very important application of 
the process is to brazing and soldering, 
especially brazing. 

Brazed joints made in this way are 
found to be considerably stronger than 
when made. by coke and gas, the cases 
which have been most carefully tested 
being the joints of steel wires for wire 
rope-making, and cycle joints, both of 
which show a most striking increase in 
strength when brazed in this manner. 

The great strength of the joints, which 
is a noteworthy feature of electric brazing, 
should make it most useful for brazing 


band-saws, where the greatest attainable 
strength in the joint is of the utmost 
possible importance. It should also be 
of considerable value in fitting up and 
repairing copper steam pipes on. board 
ship and elsewhere, as whenever the joint 
in fault is accessible the brazing can be 
done without removing the pipes. 

Another great advantage for cycle work, 
and much other brazing, is the fact of the 
flux being all driven off in vapour, leaving 
the joint clean and free from the hard scale 
which requires so much labour, and wear 
and tear of files, to remove when cycles 
are brazed in the ordinary manner by the 
aid of coke and gas. 

The following comparative table will be 
of interest in illustrating the effect of the 
absence of scale on’ the cost of cycle 
brazing by this method :— 


COST OF BRAZING AND FILING UP A 
CYCLE FRAME. 


By THE GAS AND COKE PROCESS. 


With Gas at 2s. 107. per 1,000 cub. ft. 
i Me 
320 cub. ft. of gas am ‘ee oe 
Wages 14 hrs. for brazing, atg@. perhr. 1 1} 
Wages 4 hrs. and 20 mins., for filing off 
at 8d. per hr. ... oe wea Jat 
Wear and tear of files, air blast, and 
coke 


2 10} 


By THE VOLTEX PROCESS. 


With Electricity at 37. per Board of Trade unit. 
1. 


S. 


14 unit of electricity... ts oe 

Wages 50 mins. for brazing, at 94. 
per hr.... kan os sas des 

Wages 1 hr. for filing off, at 8d. per hr. 

Consumption of patent carbon elec- 
trodes, and wear and tear of files 
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the rails are used as the return lead 
of the circuit, this process would 
be the ideal one for making the 
bonds between the rails, whether 
by the method which finds much 
favour in the United States, of 
melting steel in between the ends of 
the adjacent rails, or by connecting 
the ends by{means of flexible copper 
bonds. 

The latter process is preferred in 
this country, as when the former 
one is employed there is no allow- 
ance for expansion and contraction 
with changes of temperature 

If the rails are supported on cross 
sleepers not more than a yard apart, 
or have continuous longitudinal sup- 
ports, calculations show that, even 
assuming the rails to be kept from 
bending in a horizontal plane, as 
is the case with tram rails imbedded 
in the road material, the strains 

FIG. 19.--THOMSON ELECTRIC WELDING PROCESS: A TYRE IN brought into play do not exceed the 
eontison RADY POR WHLDENG. elastic strength of the steel rails, 
unless the joints are considerably 
weaker than the rest of the rails. 
Another application which should be of This is confirmed by practical experi- 
considerable value is for what is known as ence. More than 20,000 joints were 
lead-burning, that is, joining 
together lead plates or tubes 
without the use of solder. 
In making up accumulators, 
for example, it would not do 
to use solder for the joints, as 
the acid would attack the zinc 
and tin in the solder and 
ultimately destroy the joint. 
The joints are now usually 
made by melting the two 
pieces to be joined by means 
of the oxyhydrogen flame, 
which does the work satisfac- 
torily, but the electrical pro- 
cess would be considerably 
cheaper, and quite as con- 
venient and simple to use. 
It should also find a con- 
siderable field for making 
joints in electric wires and 
cables, which would be far 
superior to those in which 
solder is employed. In elec- 
tric traction, in cases where FIG, 18.—SMALL THOMSON AUTOMATIC ELECTRIC WIRE WELDER. 
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made in 1895 on the Chicago 
tram-lines by simply pouring 
cast metal between the rails 
which would not give so good 
a joint either electrically or 
mechanically as would be 
attained with electrically-fused 
steel. In spite of this and of 
the very large. temperature 
range only 1°23 per cent. of 
the joints gave way, all during 
the first frost, and in every 
case of failure it was found 
that the joint had not been 
properly made in the first 
place. 

With regard to a possible 
deformation in the vertical 
plane, calculation shows, in 
the case of ordinary tram rails, 
the weight alone is enough to 
prevent it unless the radius of 
curvature in the vertical plane falls below 
1,000 metres, and then all deformation 
will be prevented if the rails are supported 
on cross sleepers embedded in the road- 
way at intervals of not more than a yard. 

The writer is not aware of electric 
welding having been applied to the 
permanent way of an ordinary railway 
where the rails are not embedded in the 
road but merely rest on sleepers. Brunel, 
however, in 1851 called the attention of 
the Institution of Civil Engineers to an 
experiment which he had made by 
riveting up about a quarter of a mile of 


FIG, 2t.—TOP OF LARGE-SIZE THOMSON ELECTRIC WELDER, WITH HORIZONTAL 
OBLIQUE CLAMPING DEVICE, AND HYDRAULIC JACK FOR UPSETTING. 


Vol. 3.—No. 17. 


FIG. 20.—MEDIUM SIZE THOMSON ELECTRIC WELDER. 


rails supported in the ordinary way on 
sleepers into a continuous length, and in 
which no deformation could be detected. 

American experience with tram-lines 
which have been continuously welded 
together is that the cars run much more 
smoothly on them than on the lines where 
the usual allowance is made for expansion 
and contraction. 

The copper bonds, when that method 
is employed, are at present usually simply 
bolted to the rails in such a manner as to 
spread the contact over a large surface ; 
but the joints would be of lower electrical 
resistance and far more lasting 
if they were electrically burned 
together. Flexible iron bonds 
might be welded on in this 
manner, and this would obviate 
electrolytic action. 

The larger apparatus might 
be used by divers for cutting 
rapidly through large chain 
cables or iron plates under 
water, where the arc works 
perfectly well for this purpose, 
the reason that it is not cooled 
down as much as might be 
expected by the water, being, 
that its intense heat turns 
the water surrounding it 
into steam, so that the arc 
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is insulated from the water by a cushion 
of vapour. 

Very small tools, taking carbons only 
7 mm. in diameter, are made for fine 
brazing and for jewellers’ work, such as 
making the joints in rings. It should be 
of special value in working platinum, 
which melts readily, or merely softens, 
according to which portion of the flame is 
applied to it, and for many kinds of fine 
work in the precious metals it would be 
far more convenient than the appliances 
at present in use. 
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chipping up rough castings is by no means 
one calling for highly-skilled labour, though 
it requires practice 

These men, of course, require intelligent 
supervision and direction. In the case 
of steel the difficulty increases with the 
proportion of carbon in the steel, and 
this applies to both processes, for, as the 
proportion of carbon increases, the steel 
not only becomes more fusible, but the 
interval of temperature between the non- 
welding point and the burning point 
becomes smaller, and therefore greater 


FIG. 22.—DETAILS OF THE CLAMPING DEVICE USED ON LARGE-SIZE THOMSON ELECTRIC WELDER. 


Both in the Benardos and the Voltex 
processes a good deal of care and skill 
is required on the part of the operator in 
order to obtain good results; but this 
does not, as might be supposed, involve 
the employment -of very expensive 
labour. 

In the case of two important steel 
works near Newcastle-on-Tyne, one em- 
ploying the Benardos and the other the 
Voltex process, the writer has been in- 
formed by the managers that all the work 
is done by men selected from the cleaners 
or chippers. Their ordinary work of 


care has to be exercised to get a good 


junction without burning, whether in 
welding bars or in filling up flaws in 
castings. 

In the case of cast-iron the chief diffi- 
culty arises from its very large contraction. 
This sometimes makes it impossible to 
repair castings which, but for this, would 
offer no difficulty; but in very many 
cases these difficulties may be overcome 
by simultaneously heating other portions 
of the casting, or in some cases heating 
the whole casting in a furnace before 
applying the arc. 
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THE THOMSON PROCESS OF 
ELECTRIC WELDING. 


The principle of the method 
of welding invented by the 
American Professor, Elihu 
Thomson, consists in passing 
a very large current of elec- 
tricity through the junction of 
two metal bars or tubes to be 
butt-welded. The resistance at 
the joint being very much 
greater than that of the un- 
broken metal, the greater part 
of the heat due to the passage 
of the current is developed at 
the joint, and if a sufficient 
amount of current is employed 
the joint may be rapidly raised 
to welding heat. When this is 
done the two bars or tubes are 
pressed together, usually by 
means of a screw, which forces 
out the softened metal at the joint, forming 
a burr round the junction. In order to ob- 
tain good results, this burr, and the portions 
of the tube, or bar, adjacent to the joint, 
should be hammered in swages, in order 
to strengthen the joint by laying the grain 
of the metal along the length of the tube 
or bar, as it is at other portions. As 
the two portions of metal weld together 
the resistance due to imperfect contact 
diminishes ; indeed, from measurements 
made by Professor S. P. Thompson, it 
would appear that the resistance at the 
joint after welding is not sensibly higher 
than that of other portions of the bar. 
In spite, however, of the improving 
contact, the resistance of the joint will 
remain comparatively very high as long 
as the current is passing, because of 
its high temperature relatively to that of 
the other portions of the bar or tube, and 
therefore the chief development of heat 
continues to take place at the joint until 
the current is shut off. One important 
effect of this increase in the resistance of 
metals produced by rise in temperature is 
that if, owing to want of homogeneity in 
the metal, or of uniform contact across 
the joint, some parts of the joint begin to 
heat more rapidly than others, the com- 
parative coolness of these portions will 
cause a relative increase in the flow of 


FIG, 23.-—-TUBE JOINTS MADE BY THE THOMSON ELECTRIC- 


WELDING PROCESS. 


current through them, the result being a 
tendency to make the heating far more 
uniform throughout the joint than would 
otherwise be the case. 

The current is conducted to the metal on 
each side of the joint by means of massive 
copper clamps. As the resistance to the 
joint, although high relatively to that of 
other sections of the metal to be welded, is 
in itself small, a pressure of from one to 
two volts, or even less, is sufficient to send 
all the current required across the joint. 
The very low pressure required is usually 
obtained by transforming down the current 
obtained from an ordinary alternating 
current dynamo on the premises, or 
from a_central station. The secondary 
circuit of the transformer is, in the larger 
machines, usually formed of a single 
massive copper casting; this casting, as 
well as the massive copper clamps which 
carry the current to the bars or tubes to 
be welded, and which are made hollow for 
the purpose, are kept from over-heating 
during the operation by maintaining a 
continuous flow of cold water through 
them. 

Fig. 18 shows a small automatic electric 
wire welder, as used by the Electric 
Welding Company, Limited, for weld- 
ing together the copper, steel and iron 
wires used in the manufacture of electric 
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cables. Their engineer, Mr. Wallis-Jones, 
has recently designed an improved and 
more efficient transformer for this type of 
welder. 

One jaw of this apparatus is fixed, while 
the other is movable. The pressure of 
the spring shown in the illustration, and 
which is adjustable, tends to cause the 
movable jaw to approach the fixed one. 
When the metal is sufficiently softened by 
the heat, the movable jaw slides, and an 
automatic switch comes into operation, 
the button of which is visible near the 
wheel used for adjusting the strength of 
the spring. 

To suit different gauges and qualities 
of wire the amount of upsetting can be 
varied, and also the time during which 
the current is allowed to pass through the 
joint. 

Another type of Thomson welder is 
shown in Fig. 19, with a tyre in position 
for the welding of its ends together. 
Below the platform is seen a copper 
casting of rectangular section, in which 
the primary coil of the transformer is em- 
bedded. ‘The two ends of the secondary 
are brought up to the platform, where 
they are attached to suitable vertical 
clamps. This machine is used for light 
tyres, straight bars, angle, ring, and mis- 
cellaneous work. Its maximum welding 
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capacity is 0°3 sq. ins. cross section of 
iron or steel, which takes 9 h.p. for 25 secs. 

It might be supposed that in welding 
tyres and other rings by this method 
there would be a very large waste of 
energy through that part of the current 
flowing round the ring instead of acrcss 
the joint, and which does not assist in the 
welding, but merely beats the ring through- 
out. The loss due to this cause, however, 
is very much smaller than would appear 
at first sight to be the case. Not only is 
the resistance of the long path round the 
ring, in the case of a steel or iron tyre 
such as is shown in Fig. 19, very much 
greater than the resistance of the short 
path across the joint, but the self-induction 
is greater in a very much higher ratio, so 
that only a very small proportion of the 
alternating current takes the longer path. 
In the case of copper rings, especially 
when of small diameter compared with 
their cross-section, the resistance and self- 
induction are both very much lower, and 
a very large proportion of the energy 
would be wasted. Much, however, of 
this may be prevented by linking an iron 
ring or coil of iron wire with the ring to 
be welded, thereby increasing its  self- 
induction. 

A Universal Welder of larger size is 
shown in Fig. 20. The transformer is 


FIG, 24.~ REFRIGERATING COIL BUILT UP IN SECTIONS BY THE THOMSON ELECTRIC-WELDING PROCESS. 
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below the platform, which carries two 
copper plattens, to which any clamping 
device that may be required can be 
bolted. One platten is fixed, while 
the other is movable by means of a 
screw upsetting device. The maximum 
capacity of this machine is 1°23 sq. in. 
cross-section of iron or steel, taking 35 h.p. 
for 60 secs. 

Fig. 21 shows the top of a still larger 
type of Universal Welder with a horizontal 
oblique clamping device, and a hydraulic 
jack for upsetting when the metal has 
become sufficiently soft. A circulation of 
water is maintained in the copper blocks 
which butt on to the metal to be welded. 
Details of the clamping device are shown 
in Fig. 22. 

Butt-welds made on these machines are 
almost invariably found to be stronger and 
more reliable than the hand-made scarf 
welds which have hitherto been universally 
used, and in some tests carried out by 
Professor A. B. W. Kennedy on wrought- 
iron bars varying from 4 in. to 2 in. in 
diameter, the average strength of the joint 
was found to be as high as 89 per cent. of 
that of the solid bar, while with Bessemer 
steel bars he found it to be as high as 96°5 
per cent. The process has been found of 
very great value in welding lengths of 
pipe together, and Fig. 23 shows some 
specimens of pipes which have been 
welded in this way and subsequently bent 
in the weld. 

Messrs. J. and E. Hall, Ltd., of Dart- 
ford, are using the Thomson welding pro- 
cess for the manufacture of the coils of 
their refrigerating machines, and one of 
their coils which has been built up by 
means of this system of welding is shown 
in Fig. 24. 

Mr. Wallis-Jones informs the writer that, 
according to figures supplied by Messrs. 
J. & E. Hall, with one-inch size screwing- 
pipe, the metal being a quarter of an inch 
in thickness, each weld is completed in 
one and a quarter minutes, and about 
two minutes are sufficient to weld one and 
a-half inch -screwing-pipe. These pipes 
are tested up to 3,000 lbs. per square inch 
after welding, and Messrs. J. & E. Hall 
state that they have never yet found a 
joint welded in this way to be faulty. 


683 


In America the process is in extensive 
use for welding the rails of electric railways 
into continuous lengths to enable them to 
be used as conductors of the current, with- 
out electrolytic action taking place at the 
joints. ‘The pioneers in this work were 
the Johnson Company, who made a long 
series of costly, and at first unsuccessful 
experiments, but ultimately found that 
good and durable joints could be obtained 
in this way, provided sufficient power 
were used to make the welds with great 
rapidity. 

Quite recently the process has been 
very successfully applied to the manu- 
facture of cycle, automobile, boiler, and 
other tubes out of thin sheet steel (from 
22 to 15 B.W.G.) The side seam is 
made by a travelling welder. ‘Tubes are 
made from half an inch to two inches in 
diameter, and up to fifteen feet in length. 

For every particular kind of weld made 
by the Thomson process there is a proper 
speed at which it should be effected in 
order to ensure the best possible result. 
If the weld is made too quickly the metal 
will be burned at the point of contact, 
while if made too slowly the machine and 
clamps will become over-heated, and a 
considerable amount of energy will be 
lost’ by radiation. When different metals 
and objects of different size have to be 
welded together the results obtained will 
depend largely on their proper disposition 
in the clamps. 

The less the pieces project beyond the 
clamps the less is the resistance across 
the joint, while the length heated is also 
less, causing less loss by radiation. Con- 
sequently the smaller is the amount of 
energy absorbed in making the weld. If, 
however, the ‘projection is too small, the 
clamps will be over-heated and very 
possibly damaged. 

When two bars of the same material 
but of different cross-sections have to be 
welded the smaller one would become 
heated more rapidly if they projected 
equally, and it might be supposed that, 
in order that both should reach the 
welding temperature at the same instant, 
the smaller one should project more, so 
as to leave a longer portion of it to be 
heated. 





It is found, however, in practice that 
the projection of the smaller bar must 
be less instead of greater, this being due 
to the great conductivity of the copper 
clamps, which carry away the heat more 
rapidly the less the projection of the bar. 
Mr. Wallis-Jones has obtained very good 
results in the case of unequal sections by 
heating the larger section first to dull red 
heat and then bulling it on to the smaller 
section cold ; on current being turned on, 
both arrive at welding heat at the junction 
at the same time. 

For the same reason when an easily 
fusible metal has to be welded to a more 
refractory one matters can be so arranged, 
by making the projection of the fusible 
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less than that of the; other in the right 
ratio, that each shall attain its own weld- 
ing temperature at the same instant. 
Gold, platinum, silver, copper, alumi- 
nium, bismuth, cobalt, antimony, lead, 
zinc, tin, nickel, manganese, and magne- 
sium have, in addition to iron and steel, 
been successfully welded by this process. 
Care and skill on the part of the operator 
are just as essential in order to get good 
results with the Thomson process as in 
the case of those described previously, 
except in the case of the Automatic Wire- 
Welder, which, being entirely automatic 
in its action, requires no skill on the part 


- of the operator. 








Che Central London Railway. 


By W. N. TWELVETREES, M.I.MEcu.E. 


(Continued from page 433.) 


HE Depot and Generating Station 
of the Central London Railway are 
established upon a site, some 
20 acres in extent, which was 
formerly Woodhouse Park. ‘This pleas- 
ingly rural title is stili to be found 
inscribed upon one of the main entrance- 
gates, although it is at the present time no 
more appropriate to the area in question 
than is the name of Shepherd’s Bush to 
the surrounding locality. During the 
earlier stages of the undertaking the land 
was used by the contractors for the 
storage of materials and as a convenient 
place for the establishment of temporary 
workshops. All traces of such occupation 
have long since been removed, and the 
site is now for the greater part covered 
with boiler and power houses, locomotive 
and carriage sheds, workshops, and other 
buildings necessary for the working of the 
line. It should be noticed, however, that 
ample space still remains for the erection 
of any further buildings which it is likely 
will be required by the extension of traffic 
on the system. 

As already mentioned, the Depot is 
entered from the passenger lines by means 
of a branch line emerging from the in- 
clined tunnel at one corner of the yard, 
the greater part the latter being covered 
with sidings for the marshalling of 
trains, and the tracks are arranged so 
as to give access to the various sheds 
at the southern side of the Depot. 
The northern side is partly occupied by 
the boiler and power. houses, constituting 
the Generating Station. In order that 
the general arrangement of the plant con- 
tained therein may be more readily under- 
stood, we give in Fig. 16 a sketch plan, 
on which the positions of the chief units 
of the installation are indicated. 

The boiler-house is of red brick, the 
roof being of iron and slate. It is well 


lighted, both by windows in the walls and 
in the roof, and its internal dimensions 
are 148 ft. long by 86 ft. wide by 39 ft. 
from floor level to the centre of roof. 
There are 16 boilers, disposed in two lines 
facing a central gangway 20 ft. wide, 
whilst there are passages ro ft. in width 
behind each row, and others 4 ft. 9 in. 
wide between each pair of boilers. The 
main flues pass below the floor level along 
the east and west walls of the boiler- 
house, and are continued in a northerly 
direction to the two chimneys, being 
arranged so that the products of com- 
bustion may be caused to pass through 
economisers or direct to the shafts. Fuel 
is brought directly to the boiler-house by 
means of a siding from the adjacent line 
of the West London Extension Rail- 
way, and is carried to the bunkers 
by a conveyor. Feed water is suit- 
ably purified, softened, and warmed 
before being admitted to the boilers, as 
will be afterwards described; and the 
main steam pipes are disposed in such a 
manner that all the boilers are under 
independent control, and that all the 
engines in the adjoining power-house 
receive adequate supplies of steam under 
any ordinary conditions of working. 
Space is provided for the installation of 
four additional boilers, should they become 
necessary in course of time. From the 
above outlined sketch it will, no doubt, 
be evident to our readers that the general 
scheme of arrangement is in every way 
admirable, and likely to conduce to 
satisfactory and economical working. 
Proceeding now to details, we will com- 
mence with the boilers themselves, of 
which drawings are given in Figs. 17, 18, 
and 19. Fig. 17 is a longitudinal section 
through the boiler-house, showing eight of 
the boilers, some in section and others in 
elevation. This figure also shows the 
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ashpit, and the doors and wagons for the 
removal of ashes. Fig. 18 includes the 
front elevation and cross-section respec- 
tively of two boilers and the plan of one 
boiler. Fig. 19 gives a longitudinal section 
andasection above grate level of one boiler. 
They are of the well-known Babcock & 
Wilcox type, each boiler being composed 
of sixteen sections of tubes, each section 
comprising ten tubes, 4 ins. diameter by 
18 ft. long, expanded into transverse 
headers. Through the headers at the 
front end of the boiler the heated water 
rises by way of connecting-boxes into 
the two horizontal steam and water 


drums, 23 ft. 7 in. long by 3 ft. 6 in. 
diameter, where steam separates from the 
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water, and the remaining body of water 
passes down through tubes at the back 
end of the boiler into the headers, whence 
it is again distributed amongst the tubes 
exposed to the direct action of the fire. 
Thus a rapid and continuous circulation 
is maintained, and a nearly uniform tem- 
perature is secured throughout the boiler. 
The headers at the back end are con- 
nected with a mud drum, g ft. 8 in. long 
by 1o in. diameter, to which the blow- 
off pipe is attached. The two _longi- 
tudinal steam and water drums, spaced 
4 ft. 8 in. apart, centre to centre, are 
connected at the back end of boiler by 
a cross steam drum 7 ft. 6 in. long by 
2 ft. diameter, in the upper part of which 
are two blockings, one of 7 ins. 
internal bore, in the centre for 
main steam, and one of 2} ins. 
bore at the right-hand end for 
auxiliary steam supply. The centre 
blockings of each pair of boilers 
are spaced 11 ft. 2 in. apart, centre 
to centre, and are joined by a 
steam pipe, from the upper side 
of which springs an 8-in. branch 
connected with the main steam 
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pipe running along the wall sepa- 
rating the boiler-house from the 
power-house. The coupling pipes, 
as well as the branch pipes, are 
all under control by valves, so that 
any individual boiler or pair of 
boilers may be shut off as desired. 
Each boiler has 3,580 sq. ft. of 
heating surface and go sq. ft. grate 
area. No tests have yet been 
made with the object of deter- 
mining the exact duty of the 
boilers ; but it may be taken that 
each is capable of evaporating 
12,000 lbs. of water per hour at 
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160 lbs. per square inch, which 
is the daily working pressure. 
Each tube section was_ tested 
during construction to 300 lbs. 
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hydraulic pressure, and, after 





FIG. 16.—SKETCH-PLAN OF GENERATING STATION, 
CENTRAL LONDON RAILWAY. 


erection, 240 lbs. hydraulic pres 
sure was applied to each completed 
boiler. A wrought-iron gallery, 


Boilers. EE Main Engines and 
Main Flues. Generators. 
> Chimneys. F F Exciter Sets 
Economisers. HH Cooling Towers. 
Z Main Switch-board. 


supported by cast-iron brackets, 
runs along each line of boilers at 
the bottom level of the steam and 
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water drums, so that access may be 
given to the valves and other steam 
fittings. These galleries are fur- 
nished at suitable intervals with 
wrought-iron ladders. 

Mechanical stokers of the Vicars’ 
type are applied to both batteries 
of steam boilers. These stokers are 
of the kind usually applied to water- 
tube boilers, and their principal 
features are illustrated in the longi- 
tudinal section of a boiler given in 
Fig. 19. After leaving the charging 
boxes the fuel is deposited on a 
coking plate by the action of re- 
ciprocating plungers, and it lies here 
in a mass about 12 ins. deep, being 
thoroughly coked before it is moved 
forward by the action of the grate 
bars. Two distinct mechanical 
movements are involved in the 
operation of the stoker-—(1) the coal 
feed, and (2) the grate motion. The 
coal feed is regulated by varying the 
speed of the plungers, which can be 
instantly adjusted by a hand lever 
from slow to rapid, or vice versd, as 
the exigencies of working may re- 
quire. As there is a separate lever 
to each furnace, the coal feed of 
each is quite independent of the 


other. The grate motion consists . 


of a reciprocating action of the grate 
bars, which is operated by mechan- 
ism somewhat similar to that used 
for the coal feed, and several inter- 
mediate variations are possible, from 
a state of rest to a travel of about 
3% ins. Each furnace has two sets 
of bars, each set being composed of 
alternate bars. Both sets move for- 
ward at the same time and at the 
same speed, but return at different 
times. As a result of the arrange- 
ment the fuel is carried inward by 
the simultaneous movement of the 
bars, but it is not disturbed by the 
separate return of either set. With 
each successive movement of the 
bars the fuel, together with clinker 
and ash refuse, is carried towards 
the end of the grate, and it is finally 
deposited in the chamber below, 
where combustion is completed. 
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FIG. 17. CENTRAL LONDON RAILWAY: LONGITUDINAL SECTION THROUGH BOILER HOUSE, 
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FIG. 18.—CENTRAL LONDON RAILWAY: DETAILS OF BOILERS, EACH OF 3,580 SQUARE FEET HEATING SURFACE. 
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FIG. 19.—CENTRAL LONDON RAILWAY : DETAILS OF BOILERS EACH OF 3,589 SQUARE FEET HEATING SURFACE 
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The mechanical movements are actuated 
by eccentrics and connecting rods working 
in connection with shafting running below 
the boiler-house floor, as shown in Figs. 18 
and 19. Two engines are provided for 
driving the lines of shafting, and the 
arrangement is such that either engine 
can drive either line of shafting, or both. 

These engines are of the Chandler 
enclosed type, made by Messrs. Bumstead 
& Chandler, of Hednesford. They are 
both single crank compound engines, 
having 6-in. high-pressure cylinders, g-in. 
low-pressure cylinders, 6-in. stroke, and 
running at 450 revolutions per minute, at 
which speed each engine develops 20-brake 
h.p. One noteworthy feature in these 
engines is to be found in the provision of 
large inspection doors, both at front and 
back, whereby all the working parts can 
readily be examined. At Shepherd’s Bush 
the shafting is driven from the engines by 
the aid of worm gear. Steam is taken 
directly from the steam drums of two 
boilers for operating these auxiliary engines, 
as shown in Figs. 18 and 19. 

Coal is delivered in trucks from the 
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FIG. 20.—‘‘ INTERNAL” LID FOR TUBES OF 
ECONOMISERS. 
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siding previously mentioned, and, after 
being weighed, it is shot into a hopper 
near the south end of the boiler-house, 
being then fed by gravitation upon the 
coal conveyor, which was made by the 
C. W. Hunt Company, of New York. 
The conveyor commences in a tunnel 
under the centre of the boiler-house 
flcor, and extends to the north wall 
of the building, where it rises, and is con- 
tinued under the rcof so as to serve the ccal 
bunker. The total capacity of the bunker is 
1,5co tons, and it is divided into 20 com- 
partments, one for each boiler; but as only 
16 boilers are at present laid down, four of 
the compartments are not used. Extend- 
ing over the whole length of the boiler- 
house, the bunker is 28 ft. in width, and 
is furnished with a central partition and 
suitable devices, by whose aid coal may be 
delivered through shoots into the right 
and left-hand divisions of the bunker, as 
required. 

A hopper terminating in a long sheet- 
iron pipe delivers fuel directly to the 
charging-box of each boiler. The con- 
veyor itself comprises 200 buckets, each 
having a capacity of 1 cwt., and makes 
six complete cycles per hour. Thus 60 
tons of coal can be dealt with per hour. 
An automatic filling apparatus is attached 
to the conveyor in the subway, so that 
each bucket may be automatically filled 
without any of the fuel being scattered 
upon the floor. In order that the con- 
veyor chains may always be kept taut, a 
simple tension gear is provided. ‘This 
consists essentially of a cast-iron frame, to 
which two semi-circular castings, resem- 
bling two halves of a wheel, are secured. 
These are spaced at such a distance apart 
that they form rails upon which the con- 
veyor chains run as they pass from the 
forward to the backward track. The 
whole arrangement can be drawn in an 
outward direction by means of bolts at- 
tached to the end wall of the building. 
Motive force is furnished by a 8-h.-p. 
electric motor of the British Thomson- 
Houston C.E. type. 

Ashes are raked from the ash-pits into 
waggons running on tracks laid close to 
the boiler foundations of each battery, as 
indicated in Figs. 17, 18, and 19. These 
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FIG. 21.—TUBE BOXES OF ECONOMISERS, 


tracks, laid in the central subway, which 
is 8 ft. high by 19 ft. wide, are of the 
ordinary railway gauge, and communicate 
directly with the siding from the West 
London Extension Railway. 

Referring to the sketch-plan, Fig. 16, 
and the section, Fig. 19, it will be 
observed that the main flues, 1o ft. 


high by 8 ft. wide, pass beneath the 
outer gangways at the back of the boilers, 


and are then continued to the chimney 
shafts, having suitable by-passes in con- 
nection with the economisers. The chim- 
neys are of red brick, lined with fire-brick 
about half-way up, 200 ft. in height, with 
an internal diameter of ro ft. at the 
top. Four Green’s economisers (DD, 
Fig. 16), of 384 tubes each, are in- 
‘stalled in two chambers, one on either 
side of the main flue. The arrange- 
ment is such that any one of the econo- 
misers can be worked separately, so as to 
facilitate shutting down for cleaning or 
repairing. The economisers are built up 
-of sections containing 96 tubes, the groups 
being coupled together at the top and 
bottom by expansion elbows, and fitted 
throughout with internal lids of the 
type shown in Fig. 20. This spacing 
arrangement permits free access to all 
parts of the apparatus. The aggregate 
heating surface is 15,360 sq. ft., and the 
water capacity is approximately 9, 300 gals. 
It is quite unnecessary to refer to the 
advantages to be derived from the use of 
an economiser for the heating of feed water 
iby means of waste furnace gases, but, so 


far as Green’s economiser is concerned, 
the fact may be well mentioned that the 
apparatus has been applied to more than 
200,000 steam boilers in different parts 
of the world, representing upwards of 
30 millions ih.p. All the tubes are of 
standard dimensions, being 9g ft. long ty 
4-9/16 ins. in diameter, and the sections 
are formed by forcing the tubes simul- 
taneously into longitudinal top and bottom 
boxes by means of hydraulic pressure. 
Illustrations. of the top and bottom 
boxes are given in Fig. 21. As the 
tube ends and the sockets are re- 
spectively turned and bored, a satis- 
factory metal-to-metal joint is secured. 
When in position, the sections are con- 
nected by longitudinal branch pipes, one 
at the top and the other at the bottom, 
the latter being provided with access holes 
and covers for the removal of sediment. 
In order to ensure equality of thickness 
and freedom from imperfections, the tubes 
are cast vertically, and each tube is tested 
to a pressure of 650 lbs. before leaving 
the works. Each tube is furnished with a 
set of Green’s patent triple scrapers with 
chilled cutting edges; the scrapers rest 
upon lifting bars and are kept in position 
by guards. These travel with the scrapers 
slowly up and down the tubes for the 
purpose of preventing the accumulation of 
soot, which would very soon result in 
diminished efficiency. Suitable gearing 
for working the scrapers is fixed to the 
upper part of the economiser, outside the 
chamber, and the gear includes a simple 
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reversing motion with clutch box, lever, 
and rolling weight. Fig. 22 is a section 
through an economiser chamber, showing 
the scrapers, and scraper gear. Each pair 
of gears at Shepherd’s Bush is actuated 
by a 5 h.p. direct-current electric motor. 
Water for use in the Depét is drawn 
from the system of the Grand Junction 
Waterworks Company, and before delivery 
to the storage tank behind the power- 
house it is treated by the Archbutt-Deeley 
softening process. ‘The water supplied by 
the company has the average total hard- 
ness of 15 degs. “Clark,” equivalent to 
1 gr. of calcium carbonate per gallon; 
but as a matter of fact the unstable bi- 
carbonates constituting “temporary” hard- 
ness only amount to 12 grs., the remaining 
hardness, described as “ permanent,” being 
chiefly represented by sulphates. As our 
readers are probably aware, bicarbonates 
are decomposed and precipitated as in- 
soluble carbonates during the process of 
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"IG 22.—CROSS SECTION THROUGH ECONOMISER 
CHAMBER. 
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boiling, whilst sulphates suffer no chemical 
alteration ; but sulphate of lime, which is 
usually the chief ingredient of permanent 
hardness, is always deposited in the form 
of hard scale, the amount increasing as 
the temperature of the water rises above 
the ordinary boiling-point. As the water 
in its ordinary condition contains 12 grs. 
per gallon of carbonates, which must be 
precipitated in the act of boiling, it follows 
that the weight of scale resulting would be 
about 1°72 lbs. per 1,000 gallons. Simi- 
larly the weight of scale due to sulphate 
of lime would be 043 Ib. per 1,000 
gallons. Remembering the large con- 
sumption of water in the generating 
station, it will at once be seen that the 
quantity of scale per annum would be 
a very considerable item. Water-tube 
boilers and economisers suffer very much 
if used with hard water, and the adoption 
of efficient softening apparatus is extremely 
desirable for such plant. 

The Archbutt-Deeley apparatus, made 
by Mather & Platt, Ltd., of Salford, was 
first applied at the Midland Railway Loco- 
motive Works, Derby. After having been 
in operation for some time, the Loco- 
motive Superintendent came to the con- 
clusion that the process was not altogether 
satisfactory, as the ultimate deposition of 
minute floating particles proved to be 
detrimental to valves and other parts of 
the locomotives. This defect occurs in 
every other kind of softening apparatus, 
however carefully the effluent may be 
clarified, and we shall presently show in 
what manner it was successfully overcome 
bythe patentees of the process nowfollowed 
at Shepherd’s Bush. As may be seen by 
inspection of Fig. 23, the apparatus con- 
sists of an ordinary cast-iron tank, over 
which a small corrugated iron building is 
placed. The tank measures 39 ft. long 
by 19 ft. 6 ins. wide by ro ft. deep, and 
it has a wrought-iron division plate in the 
centre forming two compartments, each 
19 ft. 6 ins. by 19 ft. 6 ins. by 10 ft. deep. 
Each compartment would actually hold 
about 24,000 gals., but its working 
capacity is about 20,000 gals., and as the 
compartments are worked alternately, the 
supply of softened water is continuous. 
One softening operation occupies about 
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3 23.-—-VIEW OF ARCHBUTT-DEELEY WATER SOFTENER AT C.L.R. GENERATING STATION, SHOWING 
BARNARD-WHEELER COOLING TOWERS IN THE BACKGROUND. 


two hours, so that the average 
output of the plant is equal 
to 10,000 gals. per hour. The 
building above is the chemical 
house, where re-agents are 
weighed, mixed, and injected 
into the water. An interior 
view of this chamber is shown 
in Fig. 24. 

The working capacity of the 
tank is rather more than three- 
quarters of its depth, as a 
certain quantity of water and 
old deposit is allowed to re- 
main after the clarified water 
is drawn off. Water enters 
through the main service pipe, 
shown near the ground level 
in the illustration. 


As the exact quantity of FIG 24.—ARCHBUTT-DEELEY SOFTENING PROCESS: CHEMICAL HOUSE. 





FIG. 25.— BOILER FEED PUMP BY F. PEARN AND CO., LTD. 


water for treatment is always known, the 
proper weight of chemical can be mixed 
for every operation in one of the re-agent 
tanks to be seen at the right hand of 
Fig. 24, in connection with which there 
are various pipes, steam fittings, and a 
blower. After the lime has been thoroughly 
slaked, alkali is added, and the liquid is 
boiled until solution is completely effected. 
The reagent is then injected into the hard 
water tank through a series of perforated 
pipes, which are arranged in such a manner 
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that a continuous circulation can be main- 
tained by the aid of the blower. Thus 
the reagent solution is thoroughly diffused 
throughout the body of water to be 
softened. As soon as the water is 
thoroughly permeated with the reagent 
the old precipitate is blown upwards from 
the bottom of the tank, and it is mingled 
with the water in course of treatment. 
These operations, including rinsing out 
the chemical tank, occupy from to to 15 
minutes, and in the course of about two 
hours the softened and clarified water 
is ready for drawing off. As the water 
leaves the tank it is submitted to the 
further process of “re-carbonation,” which 
has the effect of dissolving any small 
floating particles remaining in the water. 
Carbonic acid for this purpose is generated 
in the small coke stove shown at the left- 
hand side of Fig. 23, and the gas is deli- 
vered by a small blower into the floating 
pipe through which the water is drawn off. 
The inside of this pipe is constructed so 
that the water descends in a series of small 
cascades, and it is therefore thoroughly 


exposed to the action of the gas. To every 
20,000 gals. of water 284 lbs. of lime, 9 lbs. 
of alkali, and 8 lbs. of alumina ferric are 


added. On delivery from the softening 
plant the hardness is reduced to about 
3 degs., the temporary hardness being 
almost entirely removed, and the sulphate 
of lime being replaced by sulphate of soda, 
from which no scale results. It ought to 
be mentioned, however, that the boilers 
should occasionally be blown off, other- 
wise the continual addition of sulphate in 
the feed would render the water so dense 
that overheating might take place. 

Feed-water can be drawn from the 
delivery pipe of the softener, or from jet 
condensers fitted to the main engines. A 
considerable proportion of the feed is 
taken from the latter source, so that it may 
be obtained at the highest available tem- 
perature. The water is then pumped 
through a series of Railton & Campbell’s 
filters into the economisers. A by-pass 
main provides direct communication to 
the boilers from the feed pumps and 
filters, and thus the whole of the econo- 
misers may be shut off if required. 

Two vertical duplex ram pumps, made 
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by F. Pearn & Co., Ltd., of 
Manchester, are used for boiler 
feeding purposes. These 
pumps, one of which is illus- 
trated in Fig. 25, have Pearn’s 
patent system of outside pack- 
ing, 8-in. rams, and 12-in. 
steam cylinders with a 15-in. 
stroke. The duty of each 
pump is rather more than 
16,000 gals. per hour, and 
there will be an ample reserve 
of power, even after the other 
four boilers have been pro- 
vided. The feed-pumps are 
situated in a chamber set apart 
for auxiliary plant in the base- 
ment of the main power-house, 
where also the feed - water 
filters and a Wheeler surface 
condenser are placed. All 
the exhaust steam from the 
auxiliary engines passes through this con- 
denser, which has about 1,900 sq. ft. of 
cooling surface, and is fixed immediately 
above the air and circulating pumps. 
Water supplied to the condensing plant 


FEM OEN 


is drawn from the storage tank previ- 
ously mentioned, and after having been 


cooled it is discharged into the 
same tank, which is formed beneath 
the cooling towers (Fig. 26). Although 
constituting a departure from the strict 
sequence in which the plant of the 
Generating Station ought to be considered, 
it will perhaps be convenient that re- 
ference should be made at the present 
juncture to the cooling towers. There are 
four of these, as shown on the sketch-plan 
(Fig. 16), and two of them are also to be 
seen in Fig. 23, behind the Archbutt- 
Deeley water-softening apparatus. The 
range of towers stands about ro ft. away 
from the north wall of the power-house. 
Each tower is 14 ft. 84 ins. wide by 50 ft. 
high from the foundation to the summit, 
and about 4o ft. in height from the 
ground level. As will be seen by the 
photograph and by Fig. 26, the outer 
housing is chiefly built up of plates 
and angles, and at the lower portion 
a fan is provided. A similar fan is also 
applied at the back of the tower. All 
these fans are driven by single-cylinder 
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FIG. 26.—BARNARD-WHEELER COOLING TOWERS AT GENERATING 


STATION, SHEPHERD'S BUSH. 


engines of 35 h.p., by Belliss & Morcom, 
Ltd., of Birmingham. On entering the 
towers, the air-blast is suitably directed by 
means of baffle-plates, and in its passage 
upwards is met by hot water from the 
main and auxiliary engine condensers, 
which trickles from the top of the towers 
over screens of galvanised wire netting. 
On leaving the apparatus the condensed 
water is found to be reduced almost to 
normal temperature, and it is said that a 
very small proportion is lost by evapora- 
tion. We believe that this is the largest 
evaporative condensing plant at present 
installed in the country, and it will be 
interesting to learn at a later date what 
is the exact experience of the Central 
London Railway Company as to its 
efficiency. 

Before quite leaving the boiler depart- 
ment, we may usefully refer to the general 
arrangement of the main steam-pipes. 
Fig. 27 is a diagrammatic representation 
of the scheme, and it will be observed 
that each boiler or pair of boilers can be 
independently placed in communication 
with or shut off from the main steam- 
pipe ; and that each pair of main engines 
in the adjoining power-house is supplied 
with steam by branches starting close to 
the feeding branches connected with each 
pair of boilers. Therefore it is possible 
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to shut off any individual boiler, or any 
desired portion of the steam main without 
interrupting work, although, of course, if 
a section of the main were closed down, 
one or more of the engines would 
necessarily be stopped. As only four of 
the engines are required at one time for 
working the line, this contingency would 
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MAIN STEAM PIPES. 


cause no inconvenience. The steam- 
pipes enter the power-house beneath the 
floor level, and the main exhaust runs 
beneath the floor and emerges at the 
northern end of the building. When 
dealing with the engine-room, further 
reference will be made to other details 
connected with the steam services. 


(Zo be continued.) 














“ Every part and side of our life, from the cradle to the grave, has been touched and tended by the inventor 
and manufacturer. His works are as numberless as the sands of the sea, but the onward rush of Science and 
the Arts opens up new fields of discovery and enterprise as each day dawns, Let us choose here and there 
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, and in choosing take the best as far as in us lies.” 
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ELECTRICALLY-DRIVEN PRINTING 
MACHINES. 
@® 


HE problem of the direct coupling of 
bg motors to printing and other machines 

is one that engineers, both in this 
country and America, have paid a good deal 
of attention. 

In the majority of instances the motors are 
direct coupled to the machines to be driven, 
and so far as the actual drive is concerned 
the combination is in every way satisfactory, 
provided that the motors are liberally rated 
and designed for withstanding sudden shocks, 
to which the armature is always liable 
through transmission from the gearing. 

When it comes, however, to the question 
of “pinching round” by power, special 
methods have to be adopted, as often ad- 
justments as fine as } in. are required. 

It would, of course, be impossible to do 
this by starting up an ordinary high-speed 
motor from rest, owing to the impossibility 
of obtaining a sufficiently fine adjustment. 
There are existent, in America, three dif- 
ferent ways of obtaining this result, which 
may be briefly summarised as follows :- 

I. Direct gearing into the printing machine 
through a spur-wheel and pinion, when the 
motor is large enough to drive the machine 
when fully loaded. The shaft of the motor 
is prolonged on the side away from the press, 
and has a worm-wheel fitted on the extreme 
end. Gearing into this is a worm which is 
fitted on the armature spindle of a very much 
smaller motor, this being used for small 
movements of the press and for low speeds. 
The starting switch is so arranged that the 
first few contacts control the small motor, 
after which it is cut out and the large motor 
started up. This system, therefore, requires 
the use of two motors, and a motor starting- 
switch of special design. 

Il. The “Teaser” system consists of a 
small motor-driven dynamo used in addition 


to the main motor, which latter is direct- 
coupled to the printing machine. 

The motor end of this transformer takes 
its current at the same pressure as the main 
motor, whilst the dynamo part of the trans- 
former gives current at a very much lower 
pressure. In this way, when lower speeds 
are required, the main motor is supplied with 
current at the lower voltage, whilst as soon 
as higher speeds are required the main 
motor is switched direct on to the higher 
voltage. 

This system requires, therefore, three 
machines and a specially designed motor 
starting. switch, which is arranged in such a 
way that the first few contacts supply the 
main motor with current at the lower 
pressure, after which the main motor is fed 
direct from the mains at the higher pressure. 
In addition to this switch, a separate motor- 
starter is used for controlling the motor of 
the transformer. 

III. The third system is of a different cha- 
racter to either of the foregoing. Here only 
one motor is employed, and the variations in 
speed are obtained by means of shunting the 
series coils of the motor, and also by in- 
serting resistance into the shunt field circuit. 

Although these three methods give satis- 
factory results, and enable very fine adjust- 
ments to be made on the printing machine, 
and slow speeds to be obtained, yet it is at 
the expense of somewhat complicated 
methods and switches, which are expensive 
in first cost and liable to be expensive in 
maintenance. 

The method of arriving at the same result, 
though very much simpler, is clearly shown 
in the accompanying photograph, and is due 
to Messrs. Crompton & Co., Ld., of Chelms- 
ford, who designed the electrical gear, and 
to Mr. R. C. Annand, who designed the 
mechanical gear, as well as the printing 
machine, for the Northern Press and Engi- 
neering Company, Ld., of South Shields, the 
makers of the printing machine. In this the 
motor is started up light, and the load is 
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TWO-REEL WEB PRINTING AND FOLDING MACHINE, DRIVEN BY A DIRECT-COUPLED SHUNT-WOUND MOTOR. 
MACHINE BY THE NORTHERN PRESS AND ENGINEERING CO., LTD., SOUTH SHIELDS. 
MOTOR BY MESSRS. CROMPTON AND CO., LTDs:, LONDON AND CHELMSFORD. 


gradually put on to the motor by means of a 
special friction drive, described below. 

The photograph represents a two-reel web 
printing and folding machine, capablé of 
producing four, six, and eight-page news- 
papers at the rate of 24,000 per hour, 

Direct-coupled to this machine is a shunt- 
wound Crompton motor, designed to give 
24 b.h.p. at 230 volt pressure when running 
at 850 r.p.m., which speed can be reduced to 
600 r.p.m. by means of a regulating resistance 
in the shunt circuit. 

The makers of this printing machine con- 
fine themselves solely to the manufacture of 
rotary web printing machines, in the design 
and construction of which they have attained 
a very high reputation. The speed at which 
these rotary printing nachines run, and the 
accuracy with which they must be con- 
structed, require the most perfect system of 
manufacture, which only shops equipped 
with the most up-to-date tools can turn out. 

As regards the gear itself, it will be 
apparent from the photograph that the 
movement of the hand-wheel on the top of 


the pillar, throws the internal member of the 
clutch inside the external member, thereby 
forming a driving connection. The external 
member is loose on the motor shaft, and has 
a small pinion at the back of it, gearing into 
the larger wheel upon the driving shaft. The 
intefnal member is movable lengthways on 
the shaft of the motor, but is driven at the 
same speed as the motor, by means of an 
internal driver, keyed on the motor axle, and 
sliding in a slot inside the driving member. 
One advantage is that, while the motor is 
running empty, there is no loose gearing 
being driven to make a noise. This con- 
nection between the motor and machine is 
simple and efficient, and occupies very little 
space. It might be mentioned in passing 
that, before a web machine of this description 
can be set running at full speed, a great deal 
of slipping must take place on the friction 
gear, and metal to metal contacts have been 
found, after prolonged experience, to be quite 
useless, in spite of the most careful lubrication. 

This difficulty has eventually been got over 
by covering the inner cone with millboard 
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circuit at the switch when- 
ever the current becomes 
interrupted from any cause, 
and prevents the motor 
being suddenly started up 
when the supply is again 
resumed. 

On the panel containing 
the switch is a current indi- 

- cator, and at the bottom of 
the panel is a shunt-regu- 
lating switch, by means of 
which the speed regulation 
is obtained. 

The slate switchboard is 
mounted in a cast-iron box 
with glass front, and at 
the back of the box are 
arranged the starting and 
regulating résistances. 


NEW AUTOMATIC 
SWITCHES. 
e® 


ARTICULARS have re- 
cently been the round 





of the electrical press 
of two new switches that 
were patented by Mr. 
Walter F. Jones two years 
ago, and are now being 
manufactured by the Elec- 
trical Transmission Co., 
Ltd., of Hammmersmith. 
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ELECTRICALLY-DRIVEN PRINTING MACHINES: STARTING GEAR FOR MOTOR. 


about } in. thick, which forms a splendid 
means of dry friction. 

On the whole, this method of driving 
printing machines is a good deal simpler 
and cheaper than the usual methods described 
above, and, as equally satisfactory results 
are obtained, it is not surprising that the com- 
bination is meeting with considerable success. 

The above figure shows diagrammatically 
the starting-gear for the motor. It consists 
of a multiple contact switch, which has 
been specially designed for the work with a 
maximum and minimum release. The object 
of the maximum release is to throw the 
motor out of circuit and save it from injury 
should the printing machine become jammed, 
and: prevent an abnormal load being put 
upon it. The minimum release opens the 


Since, through the courtesy 
of the patentee, working 
drawings, not hitherto pub- 
lished, have been placed at 
our disposal, no excuse on 
our part is needed for issuing a further 
description of the apparatus. 

The first, or, as it has been styled by the 
makers, the “ B” type switch, is illustrated 
on page 700, the essentially novel feature of 
which is that the handle is not directly 
attached to the switch-arm, but is only held 
to it by electro-magnetic means when the 
conditions are suitable. The switch-arm and 
handle-lever are of iron, and have pole pieces 
attached to them, extending across the face 
of a coil mounted to surround the iron spindle 
of the switch ; and together they constitute an 
electro-magnetic clutch. The switch also has 
a temporary contact (shown just above the 
clutch-coil in the illustration), a non-sparking 
arrangement (shown at the bottom left-hand 
corner of the illustration), and a maximum 





AUTOMATIC “aA” TYPE SWITCH. 


cut-out and hand switching-off handle 
(shown at the bottom right-hand corner 
of the photograph). 

In the illustration the switch is in the 
“ off” position, and the action of switch- 
ing-on is briefly as follows: The handle 
is brought towards the switch-arm so 
as to bring the pole pieces together, and 
in doing so makes the circuit at the 
temporary contact, to energise the 
clutch-coil and also excite the motor 
magnets, as the clutch-coil is in series 
with the motor field-magnet coils. It 
is then necessary to pause for a short 
period, depending on the size of the 
motor, until the current in the field- 
magnets has risen to about its proper 
amount; as otherwise the clutch will not 
be sufficiently powerful for the switch- 
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handle to draw the switch-arm against the 
spring which has brought it to the “off” 
position. The switch-arm may then be 
drawn slowly from contact to contact until 
the full “on” position is reached, when the 
switch-handle is held by a spring detent. 
The gradual rise of the current in the field- 
magnets of a motor, especially those of large 
size, can be -easily noted by placing an 
ammeter in the circuit ; and where it is not 
taken into account serious excessive flushing 
of current, with damage to switch contacts 
and sparking at the motor brushes, results, 
through the partial excitation only of the 
magnets. 

Should the operator switch-on too fast, the 
maximum cut-out acts, short-circuiting the 
clutch coil, so releasing the switch-arm from 
the handle, when it springs back to the 
“ off” position, inserting the resistances as it 
does so. 

The object of the “ non-sparking ” arrange- 
ment is to temporarily close the circuit whilst 
the switch-arm is travelling to the first contact 
of the switch, when it is cut out of circuit. 

The switch is provided with a wire guard, 
so that the action of the apparatus cannot be 
interfered with, and the maximum cut-out 
handle is arranged so that it cannot be held 
down. 


“ 


B” TYPE SWITCH. 
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The apparatus possesses distinct features, the actual contact area for a considerable 
in that it cannot be switched on until the time mayamount to little over a line or a point. 
motor field-magnets are 
well excited, or without 
a suitable difference of 

tential ; and, moreover, 
if the operator attempt to 
switch on too quickly, or 
if the current exceeds a 
given amount or the 
supply fails, the apparatus 
automatically switches 
off. 

The second or “A” 
type switch, illustrated at 
page 700, is, in general 
principle, the same as the 
apparatus just described ; 
but the arrangement of 
the parts is different, the 
contacts being arranged 
vertically in alignment, 
and the clutch and other 
apparatus fixed at the top 
of the pedestal. 

The great advantage 
attaching to this type of 
switch is that it takes the 
starting-up entirely out of 
the operator’s control, and 
switches on at the speed 
for which it is adjusted. 
The operator is unable to 
interfere with the process 
of switching on, although 
at any time he can in- 
stantly switch off. It is 
thus practically impos- 
sible for the mostunskilled 
operator to damage either 
the motor or the switch. 
It also avoids a fault which 
has prevented the satis- 
factory continuous work- 
ing of other slow-moving 
switches, in that the 
switch-arm stops when 
fully on each contact and 
proceeds with a “quick- 
make” to the next, when 
cutting out the resistance 
switching on. This pre- 
vents the fusing and spark- 
ing which takes place with 
aslow-moving switch-arm, 
owing to the great current 
density when passing from 
one contact to the next; 
as practically the whole 
current passes through the 
contact in advance, and 
witha slow-moving switch DETAILS OF AUTOMATIC “A” TYPE SWITCH. 
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The above results are arrived at as follows : 
—When starting-up, the operator winds up a 
heavy weight in a dash-pot, by means of a 
spring-bolt. When fully wound up the hand- 
wheel shears out of engagement with the 
weight by compressing the spring-bolt, and 
is locked to prevent further forward move- 
ment. The weight then descends in the 
dash-pot, drawing the switch-arm over the 
contacts, and the “step-by-step ” motion is 
secured by a spring detent which acts at each 
contact. The action of moving the hand- 
wheel backwards to switch-off causes the 
short-circuiting of the clutch and release of 
the switch-arm. 

There is nothing outside the case (in the 
illustration, this, of course, has been removed) 
but the operating hand-wheel. The side 
doors are bolted from the inside of the top 
cover, which is fastened by means of a 


padlock. 


OKES’ PATENT SAFETY COVER. 
ee , 

HE cover we illustrate has been designed 
g? to meet the requirements fora safe cover, 

more particularly in water-tube boilers, 
though it will be found useful for a variety of 
other purposes, such as for mud and hand 
holes in locomotive fire-boxes, &c. 

In boilers, wherein water tubes form the 
essential part of the generating surface, the 
water tubes are usually passed through the 
front or the back plate of the headers—-open- 
ings being necessary for obtaining access to 
the tubes. These openings being exposed to 
the internal pressure, require an absolutely 
safe cover—a cover wholly independent of 
the strength of the central bolt—especially 
for those in front, at which the stoker works. 

For this, the cover illustrated is admirably 
suited, as it is coned from within and the 
internal pressure of the steam renders it 
tight, or practically so, should any accident 
to the central bolt occur, of which it is thus 
independent. 

The problem of passing this valve into 
position from without is extremely simple 
and ingenious. It will be observed, by this 
illustration, that the tube plate is coned—the 
larger diameter being within the boiler, and 
that the smaller is in front, outside ; in the 
smaller diameter two notches or flats are 
formed ; also, on what may be termed the 
valve, two similar flats are cut, in each case 

only one half way through—hence, by 

bringing these two parts together, the 

“valve” may be passed edgeways through 

the opening in the boiler plate. 

When the valve is put into position, by 
turning it one quarter round, the flats on the 
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OKES’ PATENT SAFETY COVER. 


valve, and the notches in the plate, will be at 
right angles to each other, and not coincide ; 
hence, the valve will form a joint which, 
though perhaps not absolutely tight, will 
prevent any dangerous rush of steam or 
water in case of of fracture of the bolt. 

For the perfect joint, the outside cover is 
provided with a washer of leather, cloth, or 
other material. 

The oblong lug on the central bolt performs 
three functions. First, it enables a wedge 
to be dropped over the bolt and hold the 
valve in position whilst the cover is being 
placed on ; secondly, it indicates whether the 
valve is in its proper position ; and, thirdly, 
by fitting in a recess in the cover, it pre- 
vents the whole turning round whilst the 
nut is being screwed up, as a spanner can 
be held upon it. 

This Safety Cover appears to have been 
well considered, and worked out in a prac- 
tical form. 


SOME EXPERIMENTS WITH 
INDUCED v. NATURAL DRAUGHT. 


@® 


HE object of these tests was to see the 

effect produced by working under the 

two conditions, as it is a well-known 
fact that with chimney draught, in windy 
weather, the draught is to an extent retarded. 
Also to see if an economy is produced by 
using the same coal as with the chimney, 
and if possible to use cheaper coal. This 
latter would be governed, whether or not 
the localities had collieries near. By ex- 
perimenting with the different coals, the 
results were as below :— 

The boilers were two in number (two Lan- 
cashire) 26 ft. 6 ins. long x 7 ft. dia., with a 
grate area each of 35 sq. ft., or a total heat- 
ing surface of 1,616 sq. ft. and total grate area 
of 70 sq. ft. Working in conjunction with 
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both boilers was an economiser of 1,280 
sq. ft. of heating surface. 
The chimney was 120 ft. high, boiler pres- 
sure 58 lbs. pressure above the atmosphere. 
The following gives the whole of the tests 
arranged in detail. 
Arranged 1, 2, 3, 4. 


Chimney Draught. 


I 
Total water evaporated ...__ Ibs. 60°720 
Total coal consumed... __Ibs. 7°392 
Weight of water evaporated per 
Ik. of coal as used oes ri 8°36 
Ashes in Ibs. during test | 580 
Temperature of feed water to | 
economiser nen oe ina 53° 
Ditto leaving ditto a. ic] 252° 
Ditto entering economiser (gases) | 729° 
Ditto leaving ditto aul 417 
Duration of test - hours | 8 
Draught of bridges 
Draught at fan re 
Cost of coal during test ... 
Coal used ‘ 


*2 inches 


£1311 3:6 
Best engine 
9/6 per ton 


Cost of 1,000 galls. to evaporate | 5s. 64d. 
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is, no matter what the state of the weather, 
the draught gauge is not altered. 

In this arrasgemeént the induced fan was 
driven from the main shafting and was 
therefore at a fixed speed and draught, also 
rate of combustion. k 

It is usual when erecting plant with 


Induced Draught. 


"4 4 


66. 100 
11°080 


66°700 
8°176 


8°15 6°05 
604 1397 


37°4° Faht: | 38° 

253°1° | 253° 

798°4° 763° 

428°7° 416° 

8 8 

*35 inches *35 inches *35 inches 

2°25 2°25 inches 

£1:7 2:44 | £8:%4:2 
Best engine Slack 

9/6 per ton 7/6 per ton 
4s. ofd. 5s. 14d. 


2°25 

16s. 8d. 

Slack 
3/4 per ton 

2s. 6}d. 








The weights of coal given is as_ used, 
having practically the same degree of 
moisture. 

The whole of the tests were carefully 
made, by calibrating the water and weighing 
the coal, also the water level and thickness 
of fire at finish of trials, the same as at the 
commencement. 

The sectional view shews the chimney, 
also the induced fan, the latter having a 
21 ins. dia. inlet and outlet, with an iron 
chimney attached, about 34 ft. high. 

The coal used in tests 1 and 2 were best 
engine at 9s. 6d. per ton. In test 3, slack 
at 7s. 6d. per ton from the same colliery ; 
in test 4 was from a different colliery, 
and were about ;-in. and 3-in. cubes 
screened). 

In test 4 it is noticed the amount of ashes 
is greatly increased, due to the air spaces 
between the bars being full ¢ in. wide, which 
would allow of a quantity of coal to fall 
through, unconsumed. 

(The air spaces were altered to } in., which 
reduced this waste, but not tested to see 
result). 

This latter coal was used for some time, 
but the difficulty is in getting a continual 
supply. The effect of reducing the air 
spaces between the bars does not reduce the 
draught, as compared with natural draught ; 
the main damper can be closed to } open. 
One distinct advantage over natural draught 


induced fans to have a stand-by, each driven 
by a separate engine, the consumption of 
steam used by the latter being about 43 § 

of the steam generated, arranged thus ; the 
consumption of' coal per sq. ft. of grate 
can be decreased or increased by slowing 
or increasing the speed of fan engine. 

The fan used was a 60-inch Sturtevant, at 
750 revolutions per minute, to deal with the 
products of combustion of 1,000 Ibs. of coal 
per hour. 

The iron chimney erected on the fan outlet 
was to allow the smoke to go above the 
building ; also after boiler cleaning on 
Sundays, having lighted the fires about-mid- 
day, by 6 o’clock the next morning the 
pressure would be about 55 Ibs. in the boilers, 
and as soon as the fan was started the blow- 
ing off limit 60 Ibs. was soon reached. 

The power to drive fan, as given, is 5 h.p. 
This class of installation is quite common in 
America, whereas in this country very little 
seems to have been done, fa. ouring forced 
draughts. Whether it is due to our authori- 
ties requiring all stacks to bea certain height 
to suit local surroundings, or fear of smoke, 
is questionable, but the writer has noticed 
with the induced draught, which is more 
constant, the smoke question is tackled 
easier than with chimney, but the latter has 
the advantage of carrying it higher. The 
cost is given for evaporating 1,000 gallons. 
Comparing column 1 with chimney draught, 
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EXPERIMENTS WITH INDUCED 7 NATURAL DRAUGHT. 


and No. 2 induced draught, and the same 
quality coal, shows considerable saving, also 
the advantage is on the side of the induced 
fan, due to increased evaporation which is an 
important point sometimes. Even if there is 
an existing chimney, a fan of this description 
can be erected to give the same increased 
evaporation, by having a damper in the flue, 
the fan drawing it from the boiler side, and 
delivering into the chimney side. 

Another very important point suggested 
by these results, is the reduced capital out- 
lay where new works are being put down. 
The cost of chimney, too feet high say, 
£800; the approximate cost of a fan, as 
mentioned, with iron chimney, counter-shafts, 
fixed, not exceeding £120. 


COMBINED WATER AND FLUE-TUBE 
BOILER. 
(HALLETT AND HALLIDAY’S PATENT). 
e~® 


Ow that a commission is sitting to con- 
sider the question of water-tube boilers 
in the Navy, the introduction of a new 

boiler which has the lightness of the water- 
tube boiler and also retains the many advan- 
tages of the flue-tube boiler is of some interest. 
Thisnewtype of boiler consists of interchange- 
able sections, each section being composed 
of water-tubes connected to headers at each 
end. The water-tubes are inclined .down- 
wards towards the back, and the headers are 
inclined slightly to the vertical. The water- 


tubes are expanded into the inner wall of the 
headers. Through each of the water-tubes 
there is placed a flue-tube, the centre line of 
the flue-tube coinciding with the centre line 
of the water-tube, and thus annular spaces 
are formed between the flue-tubes and ‘the 
water-tubes. The headers are formed of 
dished plates with a flange all round, and the 
outer wall is a plate attached to this flange. 
The flue-tubes are jointed to the outer wall 
by being expanded to the back plate with a 
specially-designed joint, and to the front 
plate by a special nut joint. 

The headers are connected to the steam 
drum by means of pipes, while the drum 
itself is supported by saddle-plates or bearers 
attached with angle irons to the headers and 
steam drum. 

The hot gases formed above the fire split 
up into two currents : one passes up amongst 
the water-tubes, while the other current goes 
over the bridge into the combustion chamber 
at the back ; and then, through the flue-tubes 
to the smoke-box, both currents of the hot 
gases meet again in the uptake above the 
water drum. 

The circulation of water is as follows :— 
When the water-tubes are heated the water 
in the annular spaces flows along to their 
higher ends and then rises up the front 
header to the steam drum, where it parts 
with the steam generated in the tubes or in 
the header. At the same time water from 
the steam drum descends the back header 
and takes the place of that which flows from 
the annular spaces to the front header. 
Steam is generated at the surfaces of the 
water-tubes of the flue-tubes, and at the 
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surfaces of the headers. The back surface 
of the back header will be very efficient in 
this respect. From experiments made with 
a small boiler it was demonstrated that the 
circulation of water is continuous in one 
direction onl¥, no matter how the boiler 
may be heated o1 forced. 

There is a damper for the outlet of the 
gases from the water-tubes,.and another for 
the outlet of the gases from the front smoke- 
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a separate fire at the back of the boiler for 
supplying hot gases to the flue-tubes. There 
is a mud drum connected to the bottom of 
the back header. The feed-water is made 
to go through a specially constructed econo- 
miser placed in the uptake. The outside 


covering forms the walls of the smoke-boxes 
back and front. Baffle plates are placed over 
certain parts of the water-tubes, so as to 
guide the hot gases amongst the water-tubes. 




















FEMOEN 


COMBINED WATER AND FLUE-TUBE BOILER: SECTIONAL SIDE ELEVATION. 


box. These dampers cover openings in the 
enclosing cover of the boiler, which is lined 
with non-conducting material to prevent the 
escape of heat by radiation. By closing the 
front damper the hot gases are caused to circu- 
late only amongst the water-tubes, and by open- 
ing the damper over the front smoke-box and 
closing the damper over the water-tubes, the 
gases are caused to circulate only through 
the flue-tubes. Another method is to have 


One method of attachment of the flue- 
tubes is shown on the opposite page. 

The advantages of this arrangement of 
boiler are, that it has the lightness of the 
water-tube boiler, and by the division of 
gases directly over the fire, the circulating 
water flowing through the annular spaces is 
heated with gases of the same temperature, 
and thus the heating surface is doubled for 
an extra weight of the flue-tubes alone. 
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COMBINED WATER AND FLUE-TUBE BOILER: FRONT ELEVATION, SHOWING ONE 
TUBE PLATE REMOVED. 


COMBINED WATER AND FLUE-TUBE BOILER: METHOD OF ATTACHING FLUE TUBES. 








708 


Some Notable Exhibits 
at the Paris Exhibition. 


(Continued from page 456. ) 
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ROBEY & CO., LTD., LINCOLN. 


ERNEST SCOTT & MOUNTAIN, LTC., 
NEWCASTLE-ON-TYNE 


COMBINED ENGINE AND GENERATOR. 


HE subject of our supplement plate this 
month is a combined coupled horizontal 
engine and generator, which was driving 

a section of the electric-light installation. 
The engine, which is by Messrs. Robey and 
Co., Ltd., Lincoln, is of the cross-compound 
type, having cylinders 20 ins. and 35 ins. 
diameter by 42 ins. stroke, and designed to 
give 550 i.h.p. at its most economical load 
when running at 9o revolutions per minute. 
The main bearings are of massive construc- 
tion and arecarried on a base-plate, which also 
carries the generator. The engine is fitted 
with the “ Richardson” Automatic Trip-gear, 
which gives an admission range of from 
o to ‘75 of the stroke, according to the load, 
The flywheel is of very heavy section, and is 
designed to give only 4 per cent. variation. 


J 


~ 








or I in 200. A condenser is fitted behind 
the low-pressure cylinder and fixed below 
ground, and is worked by means of a rocking 
lever. The air pumps are of ample size to 
maintain a good vacuum, and continuous 
lubrication is fitted to all working parts 
suitable for continuous running. 

The generator is of the shunt-wound type, 
fitted with a drum-bar armature, and designed 
to give a continuous current of 350 kilo-watts 
at 250volts. It is by Messrs. Ernest Scott & 
Mountain, Ltd., of Newcastle-on-Tyne. 

The regulation of the e.m.f. is effected 
by means of “ Richardson’s” Electric Regu- 
lator, which controls the steam admission 
valves, and is so arranged that in the event 
of a “short” in the mains or total cessation 
of the current the electric regulator will stop 
the engine. The whole plant is practically 
self-contained, and requires inexpensive 
foundations. 

Particulars of the 
follows : 


dynamo ‘are as 
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PLAN OF COMPOUND CLASS ENGINE AND GENERATOR: ROBEY AND CO., LTD., AND ERNEST SCOTT 
AND MOUNTAIN, LTD. 





Notable Exhibits at the Paris Exhibition. 



































Output of machine 


Volts 
Ampéres ... 


ELEVATION OF COMPOUND CLASS ENGINE AND GENERATOR : 





ROBEY AND CO., LTD., AND 


ERNEST SCOTT AND MOUNTAIN, LTD. 


w+ 331°2 kilo-watts. 
. 230 to 250. 
. 1,440. 


Brush lead drop... 
Total internal volts 


... 1°8 per cent. 
. 244 to 264. 


Approximate r.p.m.  ... 90. 
Diameter of armature ... ins. 
Length over iron =» 20. 99 
No. of ventilating slots... 5, each ins. wide. 
Inside diameter of discs... 37 ins. 
Number of teeth... . 184. 
Corrected magnetic den- 
sity in teeth at load... 125,000 lines sq. in. 
Size of slots ... 2 ims. X 5 ins. 
Length of end barrels ... 6 ins. 
Number of conductors ... 736. 
No. of conductors per slot 4. 
Ditto commutator bars ... 368. 
Diameter of commutator.. 42 ins. 
Rubbing length ... nae, RS Sy 
Wearing depth ... 3 5 
Average volts per commu- 
tator bar 
Size of conductors 
Area gap... ‘a BS 
Magnetic density in gap 
at fullload.. ... 58,000 lines, sq. in. 
Length of gap wee "4375 ins. 
Bore of poles ... 60°874 ins. 
Magnetic flux through 
armature od a 
Magnetic flux through 
magnets <<u SOE me 
Co-eff. of leakage ge 
Size of shunt-wire . ‘212 diameter. 
Total resistance of 
bobbins 


sate 
28S x 
380 sq. ins. 


... 10 ohms. 
Temperature rise ... 47 deg. Fahr. 
Exciting watts se 55300. 
Resistance of armature ... 00425 ohms. 
Volts loss due to C2R= 

61= . 2°65 per cent 


. 22 megalines per pole. 


Armature core density ... 78,500. 
Magnet core density . 102,000. 
Magnet ring density . 74,000. 
Estimated commercial 


eff. of dynamo... . 94 per cent. 
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/ A. BORSIG, OF TEGEL, Nr. BERLIN. 


A 2/4 COUPLED EXPRESS LOCOMOTIVE, 
WITH SPECIAL SUPERHEATING DEVICE 
(SYSTEM, WM. SCHMIDT). 


HE locomotive here described agrees in 
its general construction with thestandard 
of the Prussian State Railways Adminis- 

tration. The essential difference between it 
and the twin-engines of the express-type 
consists in the superheater built into the 
smoke-box, which, in this new type, is corres- 
pondingly enlarged for the purpose, in 
accordance with the patent of Mr. Wilhelm 
Schmidt, of Wilhelmshéhe, near Kassel, and 
in the use of piston slide-valves, instead of 
the ordinary kind, for the working of the 
highly superheated steam. 

The high degree of superheating, an 
average of 300 degs. Cent., is obtained, in 
conformity with the idea of the inventor, by 
a portion of the hot combustion gases de- 
veloped in the fire-box being directly led 
into the superheater through a fire-tube of 
250 mm. diameter placed between the water- 
tubes in the lower portion of the walls. 

The chief dimensions of the locomotive 
are as follows :— 
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Cylinder diameter 

Stroke 

Driving wheels, diameter 
Wheelbase, rigid 

Ww heelbase, total : 
Heating surface, boiler 
Grate area o 
Boiler pressure.. 

Weigtt in working order 
Total weight 


500 mm. 
600 mm. 
1980 mm. 
2600 mm. 
7400 mm. 
108°52 sq. m. 
2°27 sq. m. 
12 kg. per sq. c.m. 
31 tons. 
56 tons. 


The super-heater consists of 60 tubes of 
33 mm. diameter. These tubes are bent, in 
conformity with the wall of the smoke-box, 
in such a manner that every three of them 
form three practically concentric rings lying 
in the plane of a cross-section of the smoke- 
box, and the 20 groups of tubes thus formed 
are placed at short distances behind each 
other in the smoke-box. The 20 bundles of 
three tubes each formed by the upward-bent 
terminal of these groups of tubes are set into 
the floor of long steam boxes, of which there 
is one on either side of the chimney on top 
of the smoke-box. All of the 20 tubes of the 
inner rings are bent so that their lower por- 
tion forms an arch, and in this way a space 
is formed, enclosed by the thin arch and the 
two outer series of rings, into which the hot 
gases, after leaving the fore tube, directly 
enter. For details of the superheating 
device the accompanying diagrams may 
be consulted. It may be stated, however, 


that the hot gases, after leaving the arched 
space just described, encircle all the super- 
heating tubes, flowing upward, and escape, 
together with heating gases from the boiler 


tubes, through the chimney. The fall of 
temperature of the heating gases from the 
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moment that they enter a second admission 
tube until they escape through the chimney 
may be estimated from its effect to be 800 
degs. Cent. ; it suffices to raise the tem- 
perature of the wet steam, during a prolonged 
trip, from 192 degs. Cent. to 330 degs. Cent. 

The new device does not add to the duties 
of the persons in charge of the locomotive. 
Even in exceptional circumstances, such as, 
for instance, the deficiency of a suitable 
lubricant, all that is required is to close cer- 
tain lids in the superheater, and the loco- 
motive continues to work as a twin-engine 
with wet steam. 

Although, owing to the pressure of time, 
only one trial trip has been made with the 
locomotive here described before its despatch 
to the Paris Exhibition, it may be estimated 
on the basis of previous experiments with 
engines of the same, or similar, construction, 
that the efficiency of the boiler, without in- 
creasing its size, is increased 33 per cent. 
by the use of superheated steam of about 
300 degs. Cent., which corresponds to an 
economy of fuel amounting to 25 per cent., 
as compared with similar twin-engines 
worked with wet steam, and to a very con- 
siderable economy in the use of water, which 
must also amount to 33 per cent. Aside, 
however, from a direct and considerable 
economy of fuel, this new type of locomotive 
promises to secure the following important 
advantages in the construction, running and 
egg oe of engines :— 

The possibility of a return to the twin- 
fate Bg which, with suitable cylinder and 


A. BORSIG : COUPLED EXPRESS LOCOMOTIVE (W. SCHMIDT'S SYSTEM). 
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gear arrangement, is more simple 
and more economical than the 
four-cylinder compound engine. 

2. The possibility of a return 
to steam tensions of 12—10kg., 
which means an increase in the 
length of life of a boiler, as com- 
pared with injurious effects of 
the high tension of 15 atm. and 
more at present prevailing. 

3. The possibility of the main- 
tenance of the sizes and weights 
at present in use, notwithstanding 
an increase of 33 per cent. in 
efficiency, which will suffice for 
any increase in traffic that may 
be anticipated in the near future. 

4. Abolition of the dead weight 
of the tender, or, in case its pre- 
sent size is to be maintained, the 
possibility of running for a longer 
distance than hitherto without 
taking in a fresh supply of water. 

5. Considerably less wear of 
the gearing apparatus in conse- 
quence of the arrangement of the 
piston-valves on both cylinders 
and the smoother running of the 
twin-engine. 





A. BORSIG, 
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MESSRS, SULZER BROS., OF WIN- 
TERTHUR (SWITZERLAND) AND 
LUDWIGSHAFEN 0/R. (GERMANY). 


HERE can be no doubt that 

among the many fine ex- 

hibits for the supply of 
electrical energy at the Paris Ex- 
hibition those of Messrs. Sulzer 
Bros., of Winterthur, are among 
the most attractive and the most 
interesting, and do great credit to 
this enterprising engineering firm, 
whose well-known horizontal sta- 
tionary engines, fitted with the 
patented drop valve, for many 
years were the most economical 
im existence as regards steam 
consumption, and are recognised 
to be not only highly efficient, 
but of superior workmanship. 

To describe the whole exhibit 
of Messrs. Sulzer Bros. would 
require far more space than we 
can spare. We will select, how- 
ever, two or three objects of a 
fairly typical nature, from which 
the reader may form a tolerably 
correct idea of the general cha- 
racter of this noteworthy display. 

As regards the steam engines 
shown by Messrs. Sulzer Bros., 


NGINE (W. SCHMIDT'S SYSTEM): 
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the two largest exhibited by them deserve a 
somewhat detailed reference. The first of 
these, shown in the photograph below, is a 
four-cylinder triple-expansion engine, driving 
a fly-wheel dynamo built by Messrs. Brown, 
Boveri Co., of Baden, in Switzerland. 

The following are the chief dimensions :— 


600 mm, 


High-pressure cylinder diameter 
850mm. 


Intermediate-pressure cylinder diameter 
.ow-pressure cylinders diameter (each) 1025mm. 
Stroke a a = 1500 mm. 
Revolutions per minute .. _ we 85 


Load at an initial pressure of 11 atm. : 


Normal load at 30% cut-off in high- 
pressure cylinder... * 
Do. 0. do. , 
Maximum load at 40 % cut-off in high- 
pressure cylinder . 
Jo. do. do. 

As shown in the photograph, the governor 
regulating the steam supply varies the point 
of cut-off through the intermediary of Messrs. 
Sulzer’s normal trip gear. The valves of 
the high-pressure cylinder are automatically 
controlled by the governor ; the other cylin- 
ders have fixed points of cut-off, but the 
valves can be adjusted by hand so as to vary 
the point of cut-off between given limits. 
The type of the valves is that of the double- 
beat, and they fit closely down to the cylinder 
barrel, permitting only of the minimum 
amount of clearance. This style of con- 
struction is well fitted for a great number of 
revolutions and for large-sized engines, and 
Messrs. Sulzer have successfully employed 


1700 i.h.p. 
1500 e.h.p. 


1950 i.h.p. 
1750 e.h.p. 
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these valves in many cases, as, for instance, 
in the vertical engines of 3,000—4,000 h.p. 
built by them for the Berlin Electricity 
Works, and also in the horizontal engines of 
equal h.p. built for the same works, as well 
as elsewhere. The valves are very tight 
fitting, and can be put in place without diffi- 
culty. The engine here described has two 
low-pressure cylinders, and an air-pump is 
driven from each crank situated below the 
engine-shaft. The use of two low-pressure 
cylinders, instead of one, permits of a very 
favourable distribution of power between the 
two cranks, and secures great uniformity in 
the running. 

The second engine, exhibited by Messrs. 
Sulzer Bros., shown in the illustration on next 
page, isa two-cylinder tandem compound type 
with similar valves, and is used for driving a 
fly-wheel dynamo, manufactured by Messrs. 
J. J. Rieter & Co., of Winterthur. 


Its chief dimensions are the following :— 
High-pressure cylinder diameter 525 mm. 
Low 2 ” - 875 mm. 

Stroke ‘se “ ne 1100 mm. 

Revolutions per minute ... dns + 100 


Loads at an initial pressure of 11 atm. :— 


750 i.h.p. 
650 e.h.p. 
1000 i.h.p. 
goo e.h.p. 


Normal load at 23 % cut off ... 
Maximum load at 40 % cut off 
Though, as above stated, the valves are 
similar to those of the previously described 
engine, the operating gear is different and 


a 
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TANDEM COMPOUND ENGINE DRIVING A FLY-WHEEL DYNAMO: SULZER BROS. 


represents a novel system described in 
German Empire Patents, No. 113311. This 
system takes into consideration the fact that 
engines for driving dynamos have to work 
frequently for long intervals of time with a 
small load, z.e., with very small cut-offs in 
the high-pressure cylinder. In the new gear, 
the levers which lift the valves are made to 
roll upon a slightly curved adjustable race. 
The further end of the lever is connected 
with the valve-releasing mechanism, which 
differs from that in the four-cylinder engine 
on account of its special arrangement, though 
the governor varies the point of cut-off 
through it in a manner analogous to that of 
the normal trip gear. The leverage which is 
used at the beginning of the opening of the 
valve is great, but owing to the point of 
contact between the lever and the race 
shifting it is quickly reduced, and the latter 
portion of the opening is very rapid. For 
the closing of the valve a spiral spring 
presses upon the outer end of the spindle 
and returns it rapidly to its place after its 
release by the gear. The air buffer is placed 
in the rod connecting the outer end of the 
rolling lever and the releasing mechanism, 
where there is also an auxiliary spring for 
the closing of the mechanism. In a state of 
rest the lever is completely lifted off its race. 
When the mechanism is put into motion, it 
has at first a kind of empty run during which 
the air piston, even before the inlet valve is 
beginning to be raised, draws in by suction 
the required air. The opening of the inlet 
valve does not take place until later, z.2., at 
the moment when the rolling lever with its 


inner end touches the curved race. As a 
great leverage, as above stated, is used to 
begin the opening, it is possible to obtain 
even the smallest valve-lifts, so that even at 
the smallest loads a very uniform cut-off and 
a faultless regulation is secured. The 
closing of the valve, after release, does not 
so much depend upon the air buffer as 
rather upon the law regulating the rolling of 
the levers in connection with the spiral 
springs and the rods. The brake-effect of the 
air piston, in fact, does not come into play 
until after the closing of the valve, in order 
to absorb the motion during the empty run 
of the rods and levers. This reduces the 
resistance to be overcome by the governor to 
a minimum, and consequently the engine 
runs evenly in all cases, and with all loads. 

The outlet valves are regulated from the 
same eccentrics that regulate the inlet valves, 
and also by means of rolling levers. The 
regulation of the low-pressure cylinder is 
analogous, inlet and outlet valves being acted 
upon by one eccentric with rolling levers each, 
in such a manner that the cut-off and pressure 
can be varied between the necessary limits. 

Besides the two engines above described, 
Messrs. Sulzer Bros. exhibit a twin-cylinder 
compound two-crank engine, with a central 
rotating distributing valve, and a vertical 
one-cylinder engine, with a normal power of 
350 and 30 e.h.p. respectively. 

Behind the tandem engine in the Paris 
exhibit were to be seen specimens of pressure 
and screw-ventilating fans, of which this 
firm manufactures a considerable number, 
and also various centrifugal pumps. 
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The following are the main data with 
references to sizes and capacities of these 
exhibits : 

VENTILATORS. 


| Delivery per Pressure Revolu- 
| minute in | head mm. | tions per 
|cubicmetres| of water. | minute. 





Screw Ventilator. | 
oO. O. | 

No. VI. 
Centrifugal Pressure | 
| 

| 


10 2,500 
800 | 700 


Ventilator. 
No. L 4 
No. IX. 200 


CENTRE FUGAL PUMPS. 





Delivery per Pressure 


minute in 
Heres. metres of 
. | water. 


Revolu- 
tions per 
minute. 





Low-pressure Centri- | 


fugal Pumps. } 
0. 00. 
NO. o. 
No. V. 
No. IX. 
High-pressure Cen- 

trifugal Pumps. 

No. VI 
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The high-pressure centrifugal pump here 
referred to is of the compound type and 
direct coupled, with an electro-motor. It is 
intended for the water-works at Frankfort 
o/M. (Goldstein - Plant), where there are 
already three similar pumps constructed by 
the same firm. Among the other exhibits of 
Messrs. Sulzer Bros. may be mentioned a 
collection of radiators and heating apparatus 
in Group VI. and in another part of the 
Exhibition, together with the Simplon Tunnel 
exhibit, specimens of their rock-drills of the 
Brandt type, which are shown in our photo- 
graph below. 


. a 


R. WOLF, MAGDEBURG-BUCKAU, 
STEAM-ENGINE. 


HE exhibits of this firm comprise a semi- 
portable compound condensing engine, 
with a nominal capacity of 200 h.p. ; a 
portable high-pressure engine, with a simple 
variable valve gear and automatic regulator, 
with a nominal capacity of 12 h.p., and a 
maximum capacity of 24 h.p. 
The semi-portable compound condensing 
engine is constructed on the compound 


BRANDT TYPE ROCK DRILLS, AS USED IN DRIVING THE SIMPLON TUNNEL: SULZER BROS. 
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system, and it may here be remarked 
that the firm of Mr. R. Wolf was the first 
in Germany to adopt the system in connec- 
tion with semi-portable engines. The high- 
pressure cylinder is fitted with the exact 
working “Rider” automatic valve - gear, 
which ensures not only a very profitable 
distribution of steam but great uniformity in 
running. This gear is controlled by a heavy, 
quick and exact working “ Porter” regulator 
which is driven from the crank-shaft by 
means of a couple of noiseless moving cog- 
wheels. The low-pressure cylinder has 
simple variable valve-gear for regulation by 
hand. The vacuum produced by the simple 
working air-pump, which is driven by an 
eccentric, amounts from 85 to 90 per cent. 
The air-pump eccentric actuates at the same 
time the boiler feed-pump. A second feed 
apparatus serves as an injector. - The 
machine when in normal operation produces 
87 per cent. of useful work, although a 
maximum of 92 per cent. has been attained 
for a short period. 

The boiler, which is on the removable 
tubular system, is constructed for a working 
pressure of 150 lbs. The engine in opera- 
tion at the Exposition made 110 revolutions 
per minute, steam, however, being furnished 
by the Exhibition authorities, owing to the 
‘stringent regulations governing the firing 


a 


GROUP OF ENGINES: 
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of boilers. ‘The following data show the 
efficiency obtained : With the undermentioned 
cut-off in the high-pressure cylinder, 0°2, 
0°3, 0°4, 05, 0°55, and 0748, 0°51, 0°53, 0°55, 
o6 in the low-pressure cylinder, the h.p. 
worked out as follows: 215, 265, 295, 
330, and 360, the consumption of fuel being 
o’7 klgs. to o°8 klgs. per hour and eff. h.p., 
the heating value of the fuel being represented 
by 7,500 calorics. 

The Portable High-pressure Engine is 
designed principally for agricultural pur- 
poses, and the chief aim in construction has 
been to combine the utmost simplicity with 
a ready accessibility of all parts. The gear 
consists of a three-port slide-valve, operated 
by an eccentric from the counter-shaft. The 
eccentric is so arranged that the eccentricity 
and lead angle can be set by adjusting the 
eccentric sheave on a set disc. It is claimed 
that it is thus possible to regulate the grade 
of expansion, according to the power required, 
so exactly—the expansive power of the steam 
being used to its full capacity—that these 
engines consume very little steam in excess 
of those fitted with automatic valve-gear. 
Variations in the load are quickly and 
precisely regulated by a special regulator 
driven from the crank-shaft by means of 
cogwheels, which, in turn, actuate the 
throttle-valve. 
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To lessen the danger from flying sparks 
these engines are fitted with a very simple, 
at the same time very effective, spark- 
catcher. The exhaust steam is utilised for 
feed-water heating purposes. 

The boiler, which is on the removable 
tubular system, is designed for 150 lbs. 
pressure, and at 145 revolutions the normal 
capacity of the engine is 15 h.p., a maximum 
of 24 h.p. being, however, possible. The 
fuel consumption is 1°8 klgs. per hour and 
eff. h.p., with coal of 7,500 calorics heating 
value. 

The cylinders of Wolf’s engines are placed 
within the steam-dome, and constantly 
surrounded by fresh steam, the tendency 
thereby being to reduce loss of steam by 
condensation. The crank-shaft bearings are 
fastened to a strong saddle, which is riveted 
to the boiler case. A very strong support is 
thus afforded to the crank-shaft, the stability 
gained being probably greater than that 
afforded by means of supports adjusted be- 
tween the steam-dome and the crank-shaft 
bearings. 

In the construction of the engines as a 
whole many improvements of modern intro- 
duction have found recognition, which, taking 
into consideration the comparatively low 
consumption of steam and coal, render these 


engines capable of meeting very exacting 
requirements. 
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GEO. RICHARDS & CO., LTD., BROADHEATH. 
TURRET-HEAD BORING AND TURNING MILL. 


HIS type of machine has attained to 
considerable prominence of late years ; 
American firms have been making it a 

leading speciality for some little time, and 
our own makers are also well to the fore. 
The many advantages which these mills 
possess over an ordinary lathe are well 
known and appreciated by all who use them, 
as, besides offering easy facilities for chuck- 
ing, the table on which the work rests is 
supported by the bed at its perimeter as 
well as at its centre. Again, the range of 
work which these machines will perform is 
very wide, and much that was previously 
done on the lathe or horizontal boring 
machine is now done on these mills, the 
saving effected being very considerable. 
They are now built in a number of sizes 
ranging from 24 ins. to 30 ft. diameter, and 
in a large-sized machine as much as 2 cwt. 
of metal per hour has been removed in the 
process of turning. 

A British firm who has devoted much 
attention to this class of tool is George 
Richards & Co., Ltd., of Broadheath, Man- 
chester, and a number of their leading 
specialities, including (1) a side planing 
machine ; (2) a radial drill; (3) a slot dril- 
ling and keyway cutting machine; (4) a 
universal facing and boring machine ; and 








FIG. t.—TURRET-HEAD BORING MILL.—PLAN AND SECTION OF REVOLVING TABLE: GEO. RICHARDS AND CO., LTD. 
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(5) a turret-head boring and 
turning machine, were on 
view at the Paris Exhibi- 
tion. A general view of the 
last-named machine is 
shown by the accompanying 
half-tone block, whilst vari- 
ous other illustrations show 
the details of construction 
of the several parts. This 
particular machine is cap- 
able of boring and turning 
pieces up to 32 ins. diameter 
by 11 ins. deep. The main 
standard which carries the 
cross slide and turret-head 
is placed at one side of the 
centre of the table, so as to 
reduce the overhang of the 
tool, and to permit of the 
thrust of the cut coming 
more in the centre when the 
machine is turning at its 
largest diameter. The 
machine is driven by a four- 
speed cone-pulley with a 
3-in. belt and double gear 
which drives the table 
through bevel wheels, and 
gives a total gear power of 
50 to 1. The turret-head 
is arranged to receive four 
tools, whilst the slide upon 
which it is mounted has 
automatic cross and down 
feeds in either direction by 
means of worm and wheel, 
and friction discs arranged 
to give a feed from zero to 
} per revolution of the table. 
Either feed can be disen- 
gaged by aclutch at the end 
of the cross slide. 

The turret slide has a 
quick hand adjustment for 
taking out the bar in order 
to examine the work. The table is 28 ins. in 
diameter, and the distance from the table to 
the underside of the standard is 16 ins. The 
turret head slide is counter balanced, and 
has a down feed of 24 ins. 

Referring to the various detail views, 
Fig. 1 shows in section and plan the revolv- 
ing table with its spindle ; also the bevel 
gearing which drives it. The spindle is also 
shown separately. 

Fig. 2 shows details of the feed motion of 
the cross and turret slides and reversing 
gear. 





TURRET-HEAD BORING AND TURNING MILL: GEO. RICHARDS AND CO., LTD. 


Fig. 3 shows details of the friction disc 
arrangement for driving the above feed 
motions. 

Fig. 4 shows the turret, arranged for four 
tools, the turret slide and balance gear. 

We understand that Messrs. Richards 
were allotted less space than they applied 
for in Paris, but they fortunately succeeded 
in showing a fairly representative exhibit, 
their machines being in operation, and 
worked by a 15 B.H.P. electric motor of 
Manchester make. We congratulate this 
firm in the enterprise they have shown. 
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The purport of this section of FEILDEN’S MAGAZINE is to give the skilled mechanic in our great 
industrial establishments an opportunity of bringing his practical ideas and experience into print. 
Inventive capacity and careful thought on the part of the workman is what we desire to encourage and 
foster. To this end we invite skilled mechanics, foremen, under-foremen, and heads of departments, 
to communicate practical suggestions, which, if accepted, will be suitably paid for. Wherever possible, 
drawings should accompany the contribution; rough sketches will suffice, as, when draughtsmanship 
is at fault, we will do all that is necessary to render them fit for publication. Nothing will be too 
poor for a careful inspection. It will be seen that those contributions which appear in this section 
show distinct merit, and are both interesting and instructive. 
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Tool for Curning Rubber Rollers,—This can 
readily be made from a piece of ordinary tool steel, 
split and opened at one end, as shown in the 
accompanying drawing. The inside of the jaws 
thus formed must be cut with a broad chisel to 
form a surface similar to the jaws of a vice. When 


in use it is simply fastened in the tool-rest like an 
ordinary turning tool, and the same tool can be 
used for turning a number of sizes of rollers. The 
dotted lines indicate that it may be opened out for 
turning larger rollers. 


> 


Boring Cylinder Ciners on a Horizontal 
Boring Machine.—The boring of cylinder liners, 
and bushes of all sorts, can be readily done on a 
horizontal boring machine by means of the arrange- 
ment shown on the accompanying drawing, which 
latter largely explains itself. 4 1s a hollow cylin- 
drical casting with a planed base bolted to the 
boring machine table, and having eight adjusting 
screws through it for setting the liner. J is the 
liner to be bored, and C the spindle of the machine 
with the cutter head prot sor) The liners or 
bushes can be bored much quicker by this method 
than when done in the lathe, owing to the stiffness 
gained, due to there being no overhanging parts. 
A few different sizes of the casting 4 will be found 
to cover a wide range of work. ** FABER.” 

> 

Geometry for Metal Plate Workers.—The 
following is a good way of developing the pattern 
for an inclined branch pipe, as in Fig. 1. First 
set out the outline of the two cylinders as 
ABCDEF, making GDA the required angle. 
Then on AB and GF describe semicircles, this 
giving the shape of half the pipe. Divide the 
semicircle drawn on 48 into any number of equal 
parts, as 4, c, d, etc., and from these points draw 


lines parallel to the line BC. These now repre- 
sent a series of lines drawn on the pipe, and if 
we can determine the length of these lines to 
where they intersect the pipe CZ/G, this will 
give the required pattern. From the points, 
I, 2, 3, 4, where the lines touch the edge of the 
pipe, draw horizontal lines, cutting the line GO, 
which is GF produced. From the line GO mark 
off along the horizontal lines distances equal to 
4a, 3¢, 26, and 1 respectively. A line drawn 
through these points gives a quarter of an ellipse, 
as shown. From each of these points, 1', 2!, 3', 4}, 
drop perpendiculars to cut the semicircle on GF at 
the points Z, 44, NM. Now from these points 
draw horizontal lines along the pipe Z/, until 
they intersect the lines on the pipe ABCD. 
Where these lines intersect is the true length of 
the lines, and a line drawn through the points of 
intersection gives the shape of intersection. To 
produce the pattern as in Fig. 2, set off a line 44, 
and along this line mark off twice the number of 
distances that are marked on the semicircle 4B 
(Fig. 1), the distances on the line 44 being equal 
to those on the semicircle. This will give a line, 
AA, equal in length to the circumference of. the 
cylinder. From each of these distances on the 
line 4A draw perpendiculars. These will then 
represent the same lines on the pipe ABCD 
(Fig. 1) in development. Commencing with the 
centre line, mark off a distance, BC, equal to the 
line BC (Fig. 1). Then on each side of this line 
mark off the lines equal in each case to the cor- 
responding lines in Fig. 1; a line drawn through 
the points thus marked gives the shape as in 
Fig. 2 of the pattern required. All allowances 
for joints to be added. E. Cope. 
ac) 


A Drilling Device, —It sometimes falls to one’s 
lot to have a small quantity of articles to make 
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Workshop Practice. 


which involves the drilling of a hole two or three 
inches long centrally through each one, or prac- 

tically through each one, leaving, say, a shell 

bottom ¥; in. thick. If a sufficient quantity is 

required a drilling jig is made, and the matter is 
simple ; but when the quantity is small it may not 

pay to make a jig. I had acase of this sorta short 

time ago. The article was 2} ins. long, ¥% in. 

irregular diameter (three flats and a half round), 

and it was desired to drill a hole 2}ins. x jin., 

with a small hole through the remaining dis- 

tance j,in. in diameter. These tubular articles 

were furnished with two flanges for the special 

on ays for which they were intended, but these 

made no difference in the method adopted for 

drilling them. If, however, a drilling jig had been 

made, the necessary cutting would have formed a 

formidable item in the cost. Attempts to drill 

the articles on centres whilst holding them in the 

hand were found impracticable, so the following 
method was adopted. A straight bar of iron, A, 

30 ins. x 4in., was taken, and at one end two holes, 

B, were drilled about 2ins. apart. Pieces of silver 
steel were driven through these holes, and were 
left standing out on each side of the bar ¥ of an 
inch. These formed a platform, on which two of 
the articles, C, one on each side of the bar, were 
placed ; and a cramp, D, was then slipped over 
the bar, and the two articles securely cramped to 
it, their sides resting on the sides of the bar, and 
their bottoms on the platform pegs. This ensured 
their being held firmly in lines parallel to the bar 
of iron in both directions. Before being cramped 
on each of the articles was accurately centred at 
the one end to receive the point of the drill. At 
the other end of the bar a small-plate, Z, was 
securely riveted thereon ; then, working from the 
centre of the bar, 4, the exact positions of the 
centres of the articles were lined out on the plate, 
small holes, #, were drilled in the positions 
marked, and the apparatus was ready for trial. 
The holes in the plate were utilised to fix the 
position of the plate upon the back centre of an 
ordinary lathe, the drill was placed on the corre- 
sponding centre in the article, and the work was 
speedily turned out. To counter-balance the 
weight of the bar upon the drill, the bar was 
allowed to revolve slowly in the hand during the 
process of drilling. This bar-holder was a success, 
turning out the work quickly and accurately. Its 
success was largely due to having obtained a long 
distance between the back centre of the lathe, 
where the pressure was applied, and the point of 
the drill, where the work was being done. The 
bar of iron must be sufficiently strong to remain 
rigid under the pressure,"and not bend. 

S. MILIs. 
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A Powerful Gas Beater, — The following is a 
description ofa powerful and handy form of gas jet 
for expanding cranks, etc., when shrinking on to 
their respective shafts and pins, and when an 
hydraulic press is not available. A is an iron cast- 
ing, the outside diameter of which is a little larger 
than a 2-in: gas pipe ; 4' is a I-in. gas pipe screwed 
into this casting; Ais an ordinary 2-in. gas coupling, 
with a T reduced to rin. ; C is a piece of 2-in. 
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gas piping; D, a blank flange screwed on, and 
plugged up at the bottom; Z a gas coupling 
(slotted on the top cast-iron extension pipe, and 
fastened with a small set-screw, as shown); / is 
an ordinary I-in. gas bend; G and # are 1-in. gas 
pipes, to receive their rubber pipe connections 
for conveying gas and the air blast. Vlace the 
heater or heaters directly under the article to be 
operated upon, and couple gas pipe up to gas 
mains with a rubber pipe, and air pipe toa fan or 
bellows, as used for blowing smiths’ fires, or to a 
portable fan or bellows if for outside work. If a 
good air-pressure is maintained, this heater will 
quickly heat large cranks, and expand them to 
slide on or off their shafts quite easily. The 
writer has seen a crank removed from a 1I5-in. 
shaft in under one hour, with two of these jets 
playing on it, care being taken to keep the shaft 
as cool as possible by means of a water-jet or other 
suitable method. When complete this heater 
only weighs about 14 lbs., and is so cheap to 
manufacture and certain in its action that it is 
well worth a place in any engineer’s shop, and 
especially for outside repair work. 


a> 


~$mall Pistons. — Nearly every engine-fitter 
and mechanic, at one time or another, has ex- 
perienced trouble from leakage with the ordinary 
type of small cast-iron block piston, fitted with 
one ring only. The usual method of producing 
the rings is well known, a ring of cast-iron being 
turned to the size and section required, from } in. 
to 3, in. larger in diameter than the bore of the 
cylinder, according to the size of the cylinder in 
hand. The usual way to cut the ring is by taking 
the bench saw, and cutting through the thinnest 
section at an angle of about 45 degrees, and 
removing the portion of metal 4 sufficient to 
allow the ring to close a little under the diameter 
required. This arrangement is not usually a good 
enough job for the present increased pressures, 
and more particularly is this the case in gas and 
oil engines, the pressure escaping at 4. A better 
method of overcoming this leakage, when renew- 
ing the ring in a piston of this description, is by 
cutting the ring in the following manner, when, if 
carried out in a workmanlike manner, no further 
trouble from leakage at the ring joint will be 
experienced. Turn and bore the ring to the 
required section, allowing } in. to 3; in. larger 
in diameter than the bore of the cyclinder, then 
mark out as shown on the thinnest or weakest 
section of the ring. The distances C should be 
3} times the difference between the bore of the 
cylinder and the diameter you have turned the 
ring, plus about } in. for clearance. Care- 
fully secure the ring, and file away the portions 
shaded on sketch, taking care to finish all you can 
before breaking through ; now close up the ring, 
use calipers, and see that the joint does not exceed 
the width of the turned part ; also see that the clear- 
ance at D will allow of the ring being closed to a 
little under the bore of the cylinder, as sometimes 
(in repair jobs more particularly) the -cylinder 
diameter will vary a little. 
JAmMEs R. KELLY. 


J. GREEN. 
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NOTES AND COMMENTS ON SOME INDUSTRIAL TOPICS, BY JAMES VOSE. 


in response to a suggestion by the 

Editor that such—from the point of view 
of one occupying an intermediate position 
between employer and employed—would be 
in order at the present time. From an almost 
bewildering number of topics interesting to 
the student of industrial evolution, I will 
make the following arbitrary selection : 

Foreign competition ; 

Trades Unions of employers and employed 
(some current misconceptions concerning 
them) ; and— 

The recognition, utilisation, and apprecia- 
tion of different types of ability, reserving 
some remarks on technical or equivalent 
training of employers and employés, the 
selection of intermediaries, and the necessity 
for definite policies in the conduct of indus- 
trial concerns, for a future issue. 

Regarding foreign competition, so far as I 
can gather, what may now be called the old 
school of alarmists, who based their fears of 
a British industrial decline on the long hours 
worked by, and the low wages paid to, foreign 
workpeople, must now change their ground. 
It appears to be pretty generally conceded 
by investigators, that it is the best paid and 
treated foreign labour which is chiefly to be 
guarded against. Indeed, some German 
economists of repute have urged on their 
Government, that if that country really 
wishes to compete fairly and squarely with 
Great Britain in certain lines, its population 
must be so remunerated as to be able to live 
up to the standard of the British artisan, a 
standard which in some respects is improved 
upon by that of the American workman. 
Personally, I think that when our employers 
and workmen are really convinced of the 
actuality of and need of directly meeting 
foreign competition, that we can hold our 
own in every legitimate direction. Some of 
the qualities and features which have contri- 
buted to the building up of our industries, 
as, for instance, gradual growth and solidity, 
do not at first sight appear to advantage 
when suddenly confronted with new condi- 
tions, but they at any rate prevent panic, 
and tend to allow things to gradually con- 
form to changing demands with a minimum 
of loss. Of course it would be folly to be 
blind to the natural advantages of other 
countries when these are utilised to the 


¢ ‘HE following notes and comments are 


fullest practical extent. As a case in point : 
when the enormous mineral deposits of the 
United States are won on a carefully con- 
sidered and gigantic scale, with financial and 
manufacturing facilities to match, our steel 
manufacturers will be compelled to put their 
houses in order, or be prepared to occupy a 
very subordinate position during slack times. 
But if a large share of the profits received 
during the present period of prosperity is 
expended by our mining, smelting, and iron 
and steel manufacturing concerns on more 
efficient organisation and plant, this country 
ought to withstand business depression more 
easily than the States. Our business me- 
thods, though sometimes exasperatingly slow 
to the “hustling” Americans, are much more 
safe and reliable than what an observant 
and fair-minded American describes as 
the “catch as catch can” principles of 
business obtaining in America. The same 
writer, commenting on our careful “ getting 
out” of quantities for estimating, appre- 
ciatively compares our “orderly and digni- 
fied” methods of obtaining and executing 
orders with the previously mentioned me- 
thods to which, he says, the Americans for 
good or evil seem committed. The American 
Consul in Birmingham has also pointed 
out that the American “lack of business 
patience” in the bolt and nut business has 
simply resulted in the American manu- 
facturers making a considerable present to 
foreign customers with no corresponding 
advantage, but only injury, both to them- 
selves and British manufacturers. Nodoubt 
there will be more or less fluctuation in the 
relative position we occupy in the world’s 
markets, but if we for any undue length of 
time decline. considerably in any leading 
speciality, I think it will be our own fault, 
and in “we” I include all ranks ; and we 
shall deserve our fall. 

As to Trades Unions, such organisations 
of employers and employed appear to me 
under present circumstances more or less 
necessary—necessary evils perhaps. Though 
they tend to lessen the individual initiative 
of progressive workpeople and employers, 
they at the same time compel laggards on 
both sides to “toe the line,” and, by helping 
others, thereby help themselves. A large 
amount of cant has been, and is, indulged in 
by more or less ill-informed writers as to the 
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character and aims of the more prominent re- 
presentatives of capital and labour. To judge 
by the statements of extreme partisansof “the 
workers,” one might conclude that all em- 
ployers lived and enjoyed a considerable com- 
petence by “ grinding the bones” of the “pro- 
ducers.” By none has such an attitude been 
more scathingly condemned than by Mr. Jas. 
Mawdsley J.P., the General Secretary of the 
Operative Cotton Spinners. Col. Dyer was, 
during the progress of the late engineers’ 
dispute, probably one of the most maligned 
of men, but there is every reason to believe 
that if spared, much of his organising and 
directing ability would have been devoted to 
proving, in an unmistakable and palpable 
way, that the anxiety evinced by the em- 
ployers during the dispute that the best 
workmen should have no artificial hindrances 
placed in the way of their advancement 
—pecuniary or otherwise—was no mere 
benevolent after-dinner platitude, but the 
prelude to immediate recognition and ade- 
quate remuneration of meritorious workmen. 
A recent instance of the steadying effects of 
large organisations is the amicable settlement 
of the recent demand of the cotton operatives 
for a 5 per cent. advance in wages. After 
orderly and mutually respectful discussion 
by the representatives of both parties, the 
advance was granted, and by the terms of 


agreement, no demand from either side for 
an advance or reduction of wages can be 
entertained within a period of one year. A 
favourite description by some writers of 
trade union officials (workmen’s) represents 
them as simply agitators, or pestilent fellows 


“fattening on their dupes.” Anyone having 
merely a surface knowledge of the work 
performed by, say, Mr. Knight of the Boiler 
Makers, Mr. Mawdsley of the Operative 
Cotton Spinners, etc., will acknowledge at 
once that their remuneration does not err on 
the side of extravagance. In fact the posi- 
tion of General or Provincial Secretary to the 
large unions of employers and workmen 
demands for its satisfactory occupation abili- 
ties ofa highorder. Thattheemployers’ unions 
do not endorse the “ fattening-on-their- 
dupes” theory is shown by the fact that Mr. 
Hill, the former Secretary of the Bolton 
Operative Cotton Spinners, relinquished his 
position to take up a similar appointment 
with the Bolton Master Cotton Spinners 
Association. Also, the gentleman’ who 
recently received next to the highest number 
of votes for the position of General Secretary 
to the Boilermakers, being called on through 
special circumstances to take up the post in 
lieu of the elected candidate, was found to 
have been installed in an analogous post, at 
a higher salary, by an employers’ association. 
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Similarly a statue, subscribed for by all 
classes of the community (employers being 
well represented in the matter), was a few 
years ago erected in Victoria Park, Bolton, 
to mark the esteem in which Mr. J. T. 
Fielden, J.P., a former operatives’ secretary, 
was held by his fellow townsmen and repre- 
sentatives of associations further afield. The 
Manchester Courier, in remarking on the 
event, stated that Mr. Fielden’s greatest 
claim to regard was the large number of dis- 
putes nipped in the bud through his wise 
counsel and thorough knowledge of the 
trade. The employers in several instances 
have set an excellent example by employing 
solicitors as their secretaries, and it appears 
to me that the payment by Trades Unions 
(workmen’s) to their leading officials of 
salaries equal to those drawn by professional 
men of good standing would, providing men 
of a calibre corresponding to the salary were 
selected for the post, and the selection ground 
not limited to members of the unions, be a 
good investment. Gentlemen of professional 
repute in the various branches of industry 
might then find it worth while to offer their 
services indifferently to either employers or 
workmen. I am not sanguine, however, that 
workmen will be sufficiently broad-minded 
or far-seeing to take any such course for 
some time to come at any rate. The whole 
question of Trades Unionism is summed up 
by Mr. Herbert Spencer in his “Study of 
Sociology,”* in the section dealing with the 
Class Bias, wherein he demonstrates that 
such class organisations exist, not in conse- 
quence of their intrinsic equity, but because, 
for the time being, no other plan answers so 
well. 

There is an old saying that “it takes all 
sorts of people to make a world,” and the 
same idea appears applicable to the making 
of a successful engineering works. The ideal 
all-round engineer would combine in his own 
person such a variety of qualifications as is 
seldom likely to be possessed in well balanced 
proportions by any single individual. This 
proposition is at the present day more or less 
admitted. Taking it for granted, it would 
imply that if works’ principals would more 
often conform to the counsel of the highest 
authority, and sit down and “count the cost” 
of initiating or continuing their businesses, 
they would in most cases come to the con- 
clusion that the tasks of correctly deciding 
what to manufacture, laying down the lines 
on which such manufacture should proceed, 
specifying the classes of ability most essen- 
tial to the efficient carrying on of the chosen 
business, selecting satisfactory occupants of 


* See “‘ The Study of Sociology,” Kegan Paul, Trench 
& Co., London. 
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the posts thus indicated, and focussing 
the results of the labours of all con- 
cerned for future guidance, would suffice 
to absorb the reasonable energies of any 
normal individual or body of directors. As 
examples of the different types of ability 
required in a modern engineering works may 
be mentioned 

THE ENGINEER, 
who lays down the conditions to be complied 
with, and indicates what is best calculated to 
fulfil the conditions, and the principal dimen- 
sions of the finished product. 

THE DESIGNER, 
who, starting with the above data, makes 
such use of it that the outlines and contours 
of the finished work give the instant im- 
pression that harmonious outward expression 
has been given to the correct underlying 
principles. 

THE MECHANIC, 
or production expert, who, in his mind’s eye, 
sees each detail from its inception through 
the pattern, foundry, machine, and other de- 
partments, and intuitively suggests the most 
satisfactory and profitable methods of pro- 
duction under the conditions obtaining. 


THE TOOL-MAKER, 
or highly skilled all-round workman, who 


makes the mechanic’s methods attainable. 
THE OVERSEER, 
or departmental disciplinarian, and the 
PRINCIPAL AND SUBORDINATE. OFFICIALS 
of the commercial side of the business, who 
will include representatives of the classes of 
ability to which the financial, order-securing, 
cost-dissecting, and estimating, accountancy, 
and general routine features of the enterprise 
appeals most forcibly. 

A well-organised works will employ 
in congenial spheres each of the above 
types of activity, plus, in some cases, in- 
dividuals occupying deliberately loosely- 
defined positions of great influence in special 
matters. It does not follow that every class 
of talent need have its particular exponent 
in every works, as small. or medium-sized 
growing concerns may frequently require one 
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person to discharge several functions, but it 
appears to the writer essential that each 
official should feel secure and adequately 
appreciated and supported in the exercise of 
his duties. The esfrit displayed in the 
attack on their individual problems or tasks 
in a works where each individual is aware 
that a guiding principle in its management is 
that—given ungrudging activity in each 
sphere—none is considered “afore or after 
other,” must be an invaluable factor in the 
firm’s ability to successfully meet commercial 
competition. The most valuable feature of 
this spirit is that up to the present time the 
limits of its beneficial action have apparently 
not yet been reached. The conception of 
such a works will, perhaps, be considered 
Utopian by many, but a striking exemplifica- 
tion of successful application of some such 
principle as just outlined is in operation in 
the case of the Cash Register Company, 
Dayton, Ohio. This corporation appears to 
have been snatched from bankruptcy, and 
placed in sucha position that its products 
are in use in every commercial centre, simply 
and solely through the employment of 
methods which many business men would at 
once pronounce almost childish, and certain 
to result in complete ruin. However, the 
Cash Register Company continues on its 
unchecked career, full particulars of which 
may be found in back numbers of the 
American Machinist.* With respect to the 
best method of appreciating the several 
classes of ability previously indicated, one 
cannot do better than quote the ever-green 
“ Chordal”f on the subject. Speaking of an 
employer complaining of the action of another 
employer who had “stolen” several good 
workmen from him, he says, “I have had 
men stolen from me, and called the stealer a 
thief. I have stolen men from other folks, 
and been called a thief. I have been stolen 
myself, and always had the most respect for 
the biggest thief. The way to get men is to 
pay them their value, and the man gets and 
holds his place by making himself valuable.” 


* See pages 225, 240, and 249, American Machinist, 
1897 vol. 

+ See “ Extracts from ‘Chordal’s’ Letters” : Chapman 
and Hall, Ltd., London. 
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CIVIL ENGINEERING. 


The Port of Emden or the Dortmund-Ems 
Canal.—During the present summer the Dort- 
mund-Ems Canal, connecting Westphalia and its 
coalfields and ironworks with three ports on the 
lower Ems, #.e. Papenburg, Leer, and Emden, 
was opened to traffic. The latter port, which is 
on the Dollart, has had to be widened and trans- 
formed into a seaport; it forms the terminus of 
the canal. Up till 1277 the Dollart was an inland 
lake, separated by a wide bridge from the North 
Sea. The rupture of that natural dam caused a 
change in the lower course of the Ems River. Up 
till recent years the inner harbour had two locks ; 
the Jade Canal of 1882 brought a third lock, con- 
necting the inner and the new outer harbour. 
This lock has a length of 120 metres, 375 ft., but 
is navigable only for boats of 100m. in length, 
15m. beam, 6m. draught (328, 49, 20ft.). The 
inner basin has been enlarged and deepened, but 
something remains to be done for the outer har- 
bour, which was formerly a sea canal. Quay 
walls, sheds, rails, and electric cranes have been 
erected and laid, and the basin has now a length 
of 1,300m., a width of 120m., and a depth of 
9m. (4,250, 375, 29.5 ft.). At low water there 
remain only 8m. of water, and this depth is to be 
increased to 12m. (39ft.). To maintain a navi- 
gable channel of a depth always sufficient for 
vessels of 9m. draught will not be an easy matter. 
But the future of the port largely depends upon 
that channel. Bucket and suction dredgers are 


employed. 
MECHANICAL ENGINEERING. 


Demand for Hosiery Machines, —H.M. 
Consul at Philadelphia has sent to the Foreign 
Office a report in which he points out that Cotton’s 
Patent Full-Fashioned Hosiery Machines (power 
machines), which are of British origin, are at 
present in great demand on the Philadelphian 
market. He adds, that hitherto these goods have 
been shipped direct from Germany, but the supply 
is unequal to the demand, and it appears, therefore, 
that other machines of British make would have a 
good opening if they can be supplied at prices 
similar to those paid for German machines. The 
latter are priced as follows: Ladies’ 18-Section 
Legger, 7,000 marks; Men’s Halt-Hose Legger, 
6,000 marks; Footer Machine, 7,000 marks. 
These prices are exclusive of customs duty in 


America, but include erection there. The duty 
amounts to from 2,000 to 3,000 marks according 
to the machine. The price paid for an 18-Section 
Ladies’ Legger, 33 gauge, has been as high as 
2,750°00 dollars in the United States, delivered 
in factory in running order, and the price under 
the same conditions, delivered in factory, for footer 
and men’s half-hose legger, 33 gauge, is about 
2,650°00 dollars. The Consul adds, that he is 
informed that after the election considerable 
numbers of these machines will be required for 
immediate delivery. The importing houses for 
Philadelphia are :—Mr. Wolfgang Richter, N.E. 
Corner 3rd and Green Streets, Philadelphia, and 
Mr. Paul Schlowsman, 2,726 Mutter Street, 
Philadelphia. : 
> 

Agricultural Implements,—To judge from 
the monthly bulletin of the Société d’Encourage- 
ment pour I’Industrie Nationale, for Sept. 30th, 
enterprising british manufacturers might benefit 
the inhabitants of the large plain of Caen con- 
siderably, and obtain good profit themselves, by 
importing into that district up-to-date agricultural 
implements of simple and solid construction. 
This plain is well-adapted to the use of machinery, 
but, strange as it may seem, the implements used 
as yet by the tillers of the soil are of the most 
primitive kind, consisting of the ordinary plough 
of the country, the large harrow with either 
wooden or iron teeth, the small harrow with 
wooden teeth made of ash, and the wooden roller. 
Most of these implements, moreover, are defective. 
Drills would be useful throughout the district, but 
they are almost unknown; reaping machines, 
which would be equally desirable, are never used, 
and the harrow and machine-plough are nowhere 
to be found. Even grain-sorting machines, which 
would be of the highest value to the farmer, are 
lacking as yet on the majority of farms. Much, 
therefore, may be done in promoting agricultural 
progress in the plain of Caen, and the pioneers in 
this direction would no doubt reap a high reward. 


> 
\ Alcohol eg = Locomobile,—According to 


a report of the United States Consul-General at 
Frankfort-on-Maine, a new alcohol plough loco- 
mobile was recently exhibited in the presence of a 
number of experts at the motor factory of Ober- 
wesel. This locomobile was one of 20 h.p., and 
intended to be worked with alcohol, which could 
be economically produced, as fuel, instead of coal. 
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The work performed by the plough was as effec- 
tive as that done by a steam plough. The pro- 
blem of using alcohol for power-purpose has been 
solved, it seems, by the motor factory in evapo- 
rating denaturalized alcohol of 90 degs. The 
construction and operation of the motor is that of 
a gas motor. The consumption of alcohol averages 
about one pint per hour per h.p., while the ex- 
penses are said to be 25 per cent. lower than those 


for steam. 
& 


ELECTRICAL ENGINEERING. 


Suggestions for a New Tube Line,—The 
undoubted success of the underground electric line 
from Shepherd’s Bush to the Bank is, naturally, 
suggesting schemes of a similar nature to many 
persons, and manuscript dealing with such plans 
arrives in considerable quantity at the offices of 
the daily papers, intended for publication in the 
correspondence columns. Occasionally something 
worthy at least of a passing notice, makes its 
appearance, and to this class belongs the letter 
recently published by the Dazly Z.xpress, contain- 
ing a proposal to change a portion of the Metro- 
politan District Railway into an electric line. 
‘*The Metropolitan Railway,” says the writer, 
**have missed their chances, and have now always 
a formidable competitor from end to end of their 
London line. But with the Metropolitan District 
the case is different. They have a line running 


from Putney and Wimbiedon right through Lon- 
don to Bow, and with a population at each end, 


and all along the line, of over a million. Let me 
point out to the District Company what they could 
do by spending about £1,500,000. First, they 
must introduce electric traction, and the tunnels 
must be cleaned and made bright with glazed tiles. 
The stations must be provided with lifts, and in 
many cases they should be rebuilt and the space 
which is now wasted could be economised, and 
building sites leased which would be of great 
value. Take one instance—Mansion House 
Station. At present a ramble of two minutes and 
many stairs bring you to the platform. Rebuild 
that station, put lifts directly on to the platforms, 
and you have room to build the best restaurant in 
the City, and at the same time get a station with 
double the accommodation. The restaurant would 
readily let for £4,000 annually, which is 4 per 
cent. interest on £100,000.” The writer further 
points out that the same might be done at many 
of the other stations along the line, and suggests 
the construction of lifts for lowering coal vans and 
other vehicles which might be put on the trains and 
carried in the night to points as near as possible to 
their destination to which they would ultimately 
proceed by road. He also enters a plea in favour 
of night service, which would be of immense 
benefit to thousands of persons who then could 
live in the healthier suburban districts of London, 
being sure of being able to reach them during 
the small hours of the early morning, after having 
finished their nightly labours. This latter plea, 
of course, forcibly appeals to all whose duties 
lie within the neighbourhood of Fleet Street, and 
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it is undoubtedly to be regretted that the metro- 
polis of the world is so far behind the metropolis 
of the United States in catering for the comfort of 
night-workers, who constitute a numerous as well 
as a very useful portion of the bread-winners in 


all great cities. 


IRON AND STEEL. 


German Armour-Plate Manufacture.—A 
letter from Baron Stumm, one of the chief armour- 
plate manufacturers, is contained in a recent 
report of the Committee on Naval Affairs of the 
German Reichstag, in which the writer states that 
he is compelled to make a statement in order to 
correct the allegations of certain newspapers. The 
business profits of the Krupp and Dollinger works 
on armour-plates, he says, had ‘been quoted as 
amounting to 176,000,000 marks. The new 
armoured ships required 49,000 tons of armour 
material at a cost of 113,000,000 marks. ‘There- 
fore, even if it were taken for granted that half the 
price constituted a clear profit, this would amount 
only to 56,000,000 marks, which, divided over 
sixteen years, would be 3,500,000 marks annually, 
or 1,750,000 marks for each concern. The 
manufacture of armour-plate, he continues, is 
very difficult; within 20 years the method of 
manufacturing has been remodelled three times. 
The least mistake results in rejection, which 
naturally entails heavy losses. For years the 
prices of armour-plates had not been raised, 
although wages and cost of raw material had 
doubled. So far the letter. In reply to this, 
according to the report, the Committee argued 
that the total demand for armour-plate, based upon 
the estimates for new vessels and remodelling for 
the next sixteen years, would amount to the sum 
of 260,000,000 marks, and not 113,000,000 marks. 
If, therefore—as would seem to be admitted by 
Baron Stumm —half was profit, this would amount 
to 130,000,000 marks, which would be divided 
between only two firms. A net profit consisting of 
half the contract price was exorbitant. Therefore 
a termination of the monopoly, either by the estab- 
lishment of works by the Empire or by the participa- 
tion of trustworthy competitors, appeared to the 
Committee as strongly advisable. An inquiry was 
also made, as to whether the nickel-steel armour 
of those vessels which had to be replaced could 
not again be used: To this the representatives ot 
the Government replied that an answer to this 
question could not, at present be given, since the 
condemnation of old armoured ships, so far, had 
not applied to nickel-steel armoured vessels, but 
only to common iron-armoured ships, and these 
armours are no longer used. The monopoly 
question was of great importance to the Navy 
Department ; such monopolies existed not only 
for armour-plates, but also for guns and ammuni- 
tion. The manufacture by the Empire would be 
an enormous undertaking; furthermore, it was: 
not certain whether the profits on armour-plates 
were really as high as they appeared, when the 
capital invested is taken into consideration. The 
aim of the Department, however, was certainly to 
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encourage competition and to break monopolies. 
It was pointed out that this aim could be attained 
by the passage of the bill, since this would 
guarantee permanent work for shipbuilders. One 
of the members of the Committee referred to the 
statement recently made by a member in the 
Reichstag, that England was building her ships 
20 per cent. cheaper than other countries. If 
this were so, it would make a difference of 
248,000,000 marks to Germany on her new and 
remodelled vessels. The representative of the 
Government replied that the reason might be that 
the English shipyards were well appointed in 
every particular, that material and coal were 
somewhat cheaper in that country, and, above all, 
that keener competition existed in England 


between shipbuilders. 


Circular Saw Making.—According to the 
American Manufacturer, circular saws are now 
made of cast steel specially manufactured for the 
purpose. An ingot heated to the requisite tem- 
perature is reduced to the proper thickness in 
powerful rolls. The plate is then centred and a 
circle inscribed upon it, after which it is passed to 
the shearer, who reduces it to a circular form. 
The centre hole is bored, and the plate is then 
handed to the toother, who punches out the teeth 
around the edge, after which they are rough-filed 
or ground on an emery wheel, to take off the burr 
left from punching. The rough saw is again heated 
in a large furnace until it is of a bright red colour. 
It is then plunged into a bath of sperm oil, which 
makes it hard and brittle. The oil is then partly 
cleaned off, and the rest burnt off in a furnace to 
give the saw the required temper. When cold, the 
saw is hammered on a steel-faced anvil until it is 
straight. It is next ground between vertical grind- 
stones revolving in opposite directions, and then 
polished with emery on a large disk. Once more 
the hammermen take it, and strike it with smooth- 
faced hammers on an anvil as before until it is 
absolutely straight and true, and has acquired the 
proper tension which allows for expansion while 
the saw is revolving at work. The teeth are now 
set, alternately right and left, to allow for clear- 
ance when sawing timber. They are then 
sharpened by being filed on the front and tops 
of the teeth, which operation completes the 


manufacture. 


RAILWAY WORK. 


New Railway in Formosa.—According t 
the Journal des [ransports, of October 6th, the 
construction of a new railway in Formosa has 
been decided upon. The line will run from 
Taihoku (Taipech) to Tamsin, passing through 
Maruyama, Shirim, Hokuto and Kantan. These 
towns are health-resorts of importance, and will 
assure to the line a fair amount of traffic. The 
track will have a gauge of 3ft. 6ins., and it will 
be necessary to build thirteen bridges (two of large 
dimensions). For the working of the line, the 
disused material of the Kelung-Teckcham Rail- 
way (which has been almost entirely renewed) will 
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be utilised. The line will complete the railway 
system of Formosa. It is estimated that six loco- 
motives, a considerable quantity of rolling stock, 
60 miles of rails (60 Ibs.), and 400 tons of material 
for the construction of the bridges, will be re- 


quired. 
ci 


SHIPBUILDING. 


Launch of a Hopper Barge.—Messrs. Wm. 
Simons & Co., Ltd., launched from their yard in 
Renfrew, in the forenoon of October 19th, the 
600-ton nopper barge Avon, which is the second 
of two hopper steamers constructed by them for 
the Bristol Docks Board. The vessel is fitted 
with two sets of triple-expansion engines of 
650 i.h.p. combined ; steam being supplied from 
one large steel multitubular boiler constructed for 
a working pressure of 160 Ibs. per sq. in. The 
hopper doors are controlled by two independent 
steam engines, connected to the winches placed on 
fore and aft ends of hopper. Steam steering gear, 
and all the latest improvements in vessels of this 
class are provided on board. The construction of 
both vessels was supervised by Mr. W. W. 
Squire, M.I.C.E., engineer-in-chief of the Bristol 
Docks Board. 


MINING. 


Gold Deposits to be leased in Russia.—-The 
Mining Department of the Imperial Russian. 
Ministry of Agriculture and State Domains an- 
nounces that on January 28th (15th old style), 
1901, at 2 p.m., a public auction will be held at 
their premises, in St. Petersburg, for the leasing 
to private individuals or companies of the auri- 
ferous deposits of the north-western shore of the 
Sea of Okhotsk. Applications to take part in the 
bidding will be accepted from Russian subjects as 
well as foreigners, alike from private individuals 
and companies. Persons or companies intending 
to take part in the bidding, can obtain information 
as to the allotment, and full particulars on the 
lots, by applying personally or by letter to the 
Imperial Kussian Financial Agency, at their 
offices situated at 107, Cromwell Road, London, 


S.W 
& 


MUNICIPAL ENGINEERING. 


The Polarite System of Bacterial Oxidation. 
—The little town of Southwold, in East Suftolk, 
a watering-place constantly growing in favour, 
tries to deserve it by paying careful attention to 
sanitation.- About a year and a half ago a sewage 
disposal system in which, by means of a highly- 
porous mineral called Polarite, a rapid oxidation 
of the sewage is effected, was installed, and has 
since that time been working under the supervision 
of Mr. Frederick Ball, the Borough engineer. 
This system, by which bacterial oxidation is 
effected with very shallow beds, has given, it 
appears, very satisfactory results; for the town 
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officials have decided to apply it to the »whole 
sewage of the town, and a Local Government 
Board inquiry was recently held by Mr. M. K. 
North, one of the Board’s inspectors, into the 
application of the Corporation to borrow the sum 
necessary for carrying out this contemplated 
extension of the plant. The following are the 
chief features of the system, gathered from a 
description given by Mr. F. Ball :—The sewage 
on entering the works flows into the detritus 
chambers, in which the organic solid matter 
becomes broken up and passes away with the 
sewage in solution, whilst the insoluble and 
mineral matters are deposited at the bottom. The 
sewage then passes under suitably-arranged divi- 
sional and scum boards and through a self- 
cleansing inclined screen, all organic matters 
arrested by it being speedily broken up by bacterial 
agencies. It next enters the two primary anzerobic 
bacteria beds, where it is evenly distributed by 
means of rows of 4-in. distributing pipes laid with 
open joints ; passing through the beds, the effluent 
is collected near the surface by means of suitably- 
arranged collecting troughs, delivering into a main 
trough in each bed, provided with an outlet valve 
and pipe, each of which delivers into the bottom 
of one of the two secondary anzrobic beds, 
wherein it is evenly distributed by means of 3-in. 
pipes laid with open joints, the effluent being 
collected at the surface by branch troughs, which 
deliver into an outlet or storage trough. In these 
beds the sewage is subjected to the action of 
anzrobic bacteria, and the must rapid and com- 
plete liquefaction and hydrolytic changes possible 
are obtained. The outlet or storage trough from 
each of the two secondary anzrobic beds delivers 
into a valve box provided with automatic inter- 
mitters, which, when a-certain volurne of effluent— 
which can be regulated at pleasure—equal to three 
minutes’ flow has been stored in the troughs, 
automatically discharges the stored volume plus 
one minute’s flow into each of the two automatic 
revolving distributors in the space of one minute. 
These evenly sprinkle the effluent over the surface 
of the polarite bacterial oxidation beds, giving 
three minutes’ rest for aération out of every four 
minutes, which is equal to 18 hours’ rest out of 
the 24. The objects of the intermittent supply of 
effluent to the beds are stated to be as follows :— 
Ist. That by delivering comparatively small 
‘quantities on the beds with short intervals of rest, 
the aération of the becs is more complete, and con- 
sequently a higher degree of purification of effluent 
is obtained than by thoroughly deluging the beds 
and giving longer intervals of rest. 2nd. That 
better results are obtained by sprinkling than by 
continuous distribution ; this has been proved by 
experiment. Another important advantage of the 
intermittent system is that it prevents any fila- 
mentous growth of crenothrix on the surface of 
the zrobic beds. The effluent is collected from 
the bottom of the two polarite zrobic beds by 
‘drains connected to a master channel which dis- 
charges into an effluent inspection chamber, from 
whence the effluent flows through the outlet pipe 
into the Buss Creek, a non-navigable tidal creek. 
The experts who were called as witnesses during 
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the inquiry were unanimous in testifying to the 
suitability and efficiency of the system, which 
seems to deserve attention in wider circles. 


® 


CHEMICAL PROGRESS. 


Barium Peroxide in Transport,—During 
the recent International Congress of Applied 
Chemistry, M. Bloche drew the attention of the 
chemists assembled to a real grievance of French 
manufacturers of this compound. The barium 
peroxide industry is a very young branch of 
chemical manufactures, and had its birth in 1880 
in Germany. In France oxygenised water began 
to be manufactured in 1887. The peroxide then 
obtainable was 82 per cent. ; at present a product 
of 92 per cent. is in the market. The raw material 
for the manufacture is the natural barium car- 
bonate, which occurs in Scotland and elsewhere, 
and bears the name of witherite. This is dissolved 
in nitric acid, the nitrate being calcined. A por- 
tion of the nitrous oxides formerly wasted are now 
recovered, and the barium sulphate resulting from 
the decomposition of the peroxide is also re- 
covered, being turned into sulphide. It is also 
possible to use the natural sulphate of barium, 
which is of much more common occurrence than 
witherite, but since the compound has always to 
be converted into nitrate the expenditure is rather 
high. The amount of oxygenised water manu- 
factured at present amounts to from 2,000 to 3,000 
tons annually, of which 875 tons are of French 
origin, representing the aggregate of the output 
from three French works. In France, however, 
the transport of barium peroxide is not permitted 
except in iron casks, and yet the wooden casks 
which are used in other countries are admitted 
into the country. This, it cannot be denied, is a 
real grievance which the French authorities ought 
to take into consideration. 


ae) 


The Catalytic Processes in the Sulphuric 
Acid Industry.—M. L. Pierron submitted an 
interesting report recently to the Congress of 
Applied Chemistry in Paris, being practically a 
continuation of M. Franchi’s report of 1896, and 
dealing with the progress made since then in the 
manufacture of sulphuric acid. According to this 
report, less sulphur and more blende is used _in 
recent years, especially in Belgium ; in England 
copper pyrites predominate. Pentagonal and 
hexagonal lead chambers are being introduced, 
together with the concentric chambers of Delphace 
and the chamber groups of Benker. At Harburg 
and Rendsburg the tangential chambers of Meyer 
have been adopted. Lead chambers, however, 
are being in many places dispensed with since the 
catalytic processes have been so improved as to 
represent a real success. To Berzelius is due the 
idea, but for its practical realisation Winckler, 
Squire and Messel deserve credit, for it was 
Winckler who made the suggestion to spread 
finely-divided platinum or asbestos, and to pass 
over it the sulphurous acid and oxygen to effect 
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their combination. At present the catalytic 
process is in use at the works of the Badische 
Anilin und Soda Fabrik, at those of Meister 
Lucius and Briining, at the Verein Chemische 
Fabrik in Mannheim, at the works of the Zink 
Industrie Co., at those of Dr. Rabe, of M. 
Sébillot, and of the Société lAnhydride, the 
latter working under the Raynaud-Pierron patents. 
Concentrated acid of 66 per cent., sonnel bey the 
catalytic process, is cheaper than with the older 
method, and the great demand for concentrated 
acid in the manufacture of explosives guarantees 
increasing use for the new process. M. Pierron 
also dwelt on the increasing use of vessels of 
platinum, platinum-gold, porcelaine (Blenker) 
and cast-iron for the concentration of sulphuric 
acid, and stated that they are to be found already 
in a considerable number of works. 


8 


MISCELLANEOUS. 


The Increasing Use of Silica,—Since the 
manipulation of silica in the oxy-hydrogen blow- 
pipe is understood, its value, especially for the 
manufacture of laboratory apparatus, is more and 
more recognised. Mr. Gaudin, in 1839, discovered 
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that quartz can be drawn into fibres, but the first 
scientist to make practical use of this fact was 
Professor C. V. Boys, who re-discovered it in 
1887, and utilised quartz-threads for a number of 
purposes. At present quartz tubes, and also bulbs 
for thermometers, are being manufactured. The 
silica employed for this purpose is rock crystal, 

which, when perfectly clean and freed from all 
outer impurities, is heated in a vessel containing 
boiling water and then suddenly immersed in cold 
water. This sudden cooling cracks the crystal, 

and permits its division into small masses that 
have to be carefully examined to make sure of 
their freedom from all foreign substances. The 
pure fragments are then heated in a platinum 
vessel to a yellow heat, after which they are 
quickly thrown into deep cylinders containing dis- 
tilled water, the process being repeated until the 
quartz assumes a semi-opaque appearance similar 
to white enamel. It now can be used in a blow- 
pipe flame and manipulated somewhat like glass. 
Geissler tubes, small distillery tubes and thermo 

meters, may in this way be manufactured from 
silica, but so far no process has been discovered 
of soldering electrodes into the tubes. It is said 
that emerald gives threads even more tenacious. 
than those of silica, and most likely means will be 
found to render this material even more pliable. 
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THE DAWN OF A NEW CENTURY. A MOST UNIQUE AND INTERESTING PUBLICATION. 





On January rst, 1901, will be published the 


New Century Number of 
‘Feilden’s Magazine.” 


300 PAGES of TEXT and ILLUSTRATIONS. 
CONTENTS. 


1. A Century of Science, Engineering, Manufac- 
turing and Trade, comprising the following sections : 


Introduction. 


Physical Science. 
By Gustave Gtaser, Ph.D. 
Iron and Steel Manufacture. 
By Bennet H. BrovGu, Sec. Iron and Steel 
Institute. 
The Production and Utilisation of Electricity. 
By G. W. pe TunzecMann, M.LE.E. 
One Hundred Years of Trade. 
By J. B. Kersuaw, F.S.S., F.LC. 
Marine Engineering and ws 
By G. Hauuipay, W 
Railway a ag and Development. 
By Tue Actinc Epiror. 


Mechanical Appliances. 
oN. Twecvetrees, M.I.Mech.E. 


Textile aeiont, 
By W. H. Witson, Salford Technical Schools. 


I i in Machine Shop Methods. 
By E. C. Amos, M.I.Mech.E. 


Machinery in Fiction 
By Eruer WHEELER. 


* With a magnificent portrait plate of past Presidents 
of the Institution of Mechanical Engineers. 
2. Usual Sections, viz. : 
Signed Articles by Experts. 
New Machinery Appliances and Processes. 
The World’s Press. 


The Price of a Single Copy of The New Century Number of ‘‘Feilden’s Magazine’’ will be 2/6. 
Regular Subscribers will, however, receive it in the ordinary course WITHOUT EXTRA PAYMENT. 


Subscribers for Twelve Months can now be enrolled, and secure a copy of the New Century Number 
and eleven ordinary issues by forwarding a remittance for 12/6. 





In this section is presented every month a concise précis of the contents of the leading organs of the technical 
press and of the proceedings of the learned societies throughout Great Britain, the Continent, and America, and also, in a 
summarised form, the subject matter of the more important articles appearing therein. 

This systematic record should prove of the greatest value to those of our readers interested in one or more specific 
sections of technology, trade or economics, or to those who have insufficient leisure to peruse the large number of publica- 
tions now appearing. 

In most cases where publications are not readily procurable, with the exception of Transactions of the Learned 
Societies, copies of the articles can be supplied on application by remitting 7d. Should any of our readers desire further 


information we shall be happy to supply it. 
@ 


ARCHITECTURE AND BUILDING, 
1. Construction and Design. 


Architectural Curiosities.—7he Paris Exhibition 
Architecture—A Last Word. The article severely but 
justly criticises the grotesque buildings at the great show, 
especially the so-called monumental gate, the Palace of 

mes and Metallurgy, and the Palace of Mines and 
Commerce, but gives full credit to the masterly design 
and execution of the Pont Alexandre III. ; it dwells on 
the inamity of the aorticultural structures, and the in- 
congruous and trivial structures in the Rue des Nations, 
making an exception of the Siberian, the German, the 
Monaco and the Italian Pavilions, and regrets that Eng- 
land was merel resented by a replica of a building 
obviously unfit for ake purposes for which it was intended. 
(I.) 3 cols.—British Architect, Oct. 26th 1900. 


Church Architecture.—T7wo Notable Churches. 
The article deals with the church known as St. Dunstan’s- 
in-the-West, the chief ornament of Fleet Street, London, 
and All Saints’ Church, Pavement, York. (ili.) 1 col. 
—The Builder, Oct. 3rd, 1900. 


— French and English Cathedrals. By Francis 
Bond, M.A. Abstract of a paper read at the Architectural 
Association meeting by Francis Bend, M.A., in which 
the author enters upon a very interesting comparison 
between French and English cathedrals, and sums up his 
views in saying: ‘‘ We do not get, it is true, the ‘grand 
nature’ in our English cathedrals; they are human, 
lovable ; foreign travel does not spoil one for them ; 
one comes ever back to the sweet loveliness of Lichfield, 
and Wells, and Exeter, with renewed delight. Amiens, 
Clermont, Narbonne, are something more than human ; 
it is awe, admiration, almost terror they excite; they 
seem superhuman, not built for mortal men by mortal 
men.” 7§ cols.—British Architect, Nov. 2nd 1900. 


— Warlingham Church, Surrey. By J. Russell 
Larkby. Description of an interesting village church. 
(Ill.) 2cols.—The Builder, Oct. 3rd, 1900. 


—— The Statistics of Saxon Churches. By Prof. 
Baldwin Brown, Catalogue Raisunné of Examples. 
This is the sixth instalment of the series ;, and embraces 
the remains to be found in the Midlands from Notts and 
Derbyshire on the North to the Valley of the Thames. 
(Ill.) 6 cols.—7he Builder, Nov. 3rd, 1900. 


—. The Statistics of Saxon Churches. By Prof. 
Baldwin Brown. This is a series of articles, the main 
purpose of which is to turnish a summary indicative of 
the locality, extent and character of the various remains 
of pre-Conquest churches in this country. (Ill.) 4 cols., 
4% cols., 5} cols., and 5 cols. respectively.— 7he Builder, 
Sept. 28th, Oct. 6th, Oct. 13th, and Oct. 27th, 1900. 


Foundations. —Foundations of the Electrical Palace 
at the Paris Exhibition. Structural details of the foun- 
dation of this interesting iron-frame edifice of a height of 
188 ft., in which anchorage moments of 3,280 and 1,050 
foot-tons were required for the counterfort and vertical 
columns respectively. They were secured by expanding 
the feet of the columns in every direction with solid 
vertical gusset plates. } col.—Zugineering Record, 
Oct. 27th, 1900. 

ig Frontages.—7%e Competitive Designs for 
the New Strand Frontages. The article gives a de- 
scription, accompanied by comments, of the eight designs 
sent in by competing architects for the new frontages at 
the Strand end of the new avenue from Holborn to the 
Strand, and for buildings to be placed in the central area 
formed in the Strand on the north side of the church of 
St. Mary-le-Strand. 34 cols. — British Architect, 
Nov. 3rd, 1900. 


Library Building.—7he Oakland Public Library. 
Description of a fine library building, containing a 
number of noteworthy and interesting constructional 
details. The building, which is not entirely fire-proof, 
was erected from the design of Messrs. Bliss & Faville, of 
San Francisco. (Ill.) 14 col.—Angineering Record, 
Oct. 13th, 1900. 

Moisture-Proof Chambers.—7khe Construction vf 
Moisture-Proof Underground Chambers. B. L. 
Grabill. The author describes an underground dy Rae 
room so constructed as to be completely moisture-proof, 
and points out the principles involved in such construc- 
tions. (Ill.) 1§ cols.—ZAngineering News, Sept. €th, 
TQO0O. 


Heating and Ventilation. 


Heating Systems.—4 Large Residence Heating 
Apparatus. Description of the heating arrangements 
recently erected in the residence of Mr. Percy R. Pyne, 
in Bernardsville, N.J., which is a building of the open 
type, 7.¢., offering exposure on all sides, and all its rooms 
are distributed on two floors excepting nine in the attic. 
2h cols.— Engineering Record, Oct. 13th, 1900. 


3- Plumbing and Gasfitting. 


Plumbing.— Plumbing in the Cornell Medical 
College. Description of the plumbing systems employed 
in the above-named building, which is a six-storey steel 
edifice in New York; the plumbing arrangement con- 
tains some novel and instructive teatures. (Ill.) 34 cols. 
—Engineering Record, Oct. 20th, 1900. 

Plumbing in a. Detached Manufacturing Plant. 
Description of plumbing in the Weston Electric: al In- 
strument Works, on the outskirts of Newark, N.J., 

J.S.A. The cold-water supply is pumped into four 
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12,500-gallon wood tanks in the attic of the power-house, 
connected by equalising pipes, and the supply for the 
plumbing is taken at such an elevation that only 
2,500 gals. can be drawn through these pipes from each 
tank, leaving the remainder of the contents available for 
fire purposes. The distribution mains are taken below 
the first storey floor, and are carried in trenches, in 
tunnels and suspended from basement ceilings, to the 
lavatories, closets, and other points. (Ill.) 34 cols.— 
Engineering Record, Oct. 6th, 1g0a. 


Water Supply.—A Simple Water Supply System in 
a Tall Building. Description of the water supply in the 
Queen Building, New York, whichis a 17-storey and 
basement office structure, which furnishes the water for 
two 150 h.p. Babcock & Wilcox boilers and all domestic 
purposes. The supply is derived from a simple direct- 
pumping system. (Ill.) 14 col.—Zngineering Record, 
Oct. 6th, 1900. 


4. Miscellaneous. 


Architecture in the 19th Century.—Ax Architec- 
tural Critic in the Year 2002 A.D. This is the opening 
address delivered to the Liverpool Architectural Society 
by the President, Prof. Simpson, on Oct. 8th, 1900, and 
contains a somewhat caustic criticism, supposed to 
express the opinion of a writer during the last year of the 
2oth century. 54 cols.—Zhe Builder, Oct 13th, 1900. 


Bank-Fittings.—Construction of Bank and Office 
Fittings. By George Ellis, A.B.I.C.E. Description of 
what the author declares to be a typical example of the 
most approved methods of construction employed in this 
class of work, including specimens of the highest class of 
joinery. (Ill.) 2 cols,—Suilder's Fournal, Oct. 3rd, 
1900, 


Lightning Conductors.—7he Functions and 
Proper Applications of a Lightning Conductor. Ex- 
tracts from a pamphlet published by Messrs. J. W. 
Gray & Sons, of Leadenhall St., London, E.C. The 
author points out the proper functions of lightning-rods, 
explaining the theory en which they are based, and 
giving hints with reference to their erection. 3 cols.— 
British Architect, Oct. 19th, 1900. 


Roman Mortar.—7he London Wail and its Mortar. 
Interesting description of fragments of the old Roman 
wall with which the Romans had surrounded, about 
360 A.D., the city of London, or Augusta, recently un- 
earthed by Mr. J. Terry, the Clerk of the Works to the 
Operation, together with an analysis showing its 
mineral constitution. 34 cols.—-7he Builder, Oct. 20th, 
1900. 

Stone Cutting.—Mammoth Lathe for Turning 
Granite Columns. Description of a remarkable piece of 
machinery, accompanied by engravings and drawings, 
being a gigantic lathe for turning granite columns, built 
by the Philadelphia Roll and Machine Company, of 
Philadelphia. Pa., U.S.A., and designed and patented 
by E. R. Cheney and N. A. Spoller, of Boston. (lIl.) 
1} col.—Stone Trades Fournal, Nov., 1900. 


CIVIL ENGINEERING, 


1. Bridges. 

Bridges.—Zrecting Three Notable Bridges. De- 
scription of three bridges erected by the Pencoyd 
Iron Works, viz., the Niagara, Clifton, and Atbara 
bridges, for which the Franklyn Institute awarded the 
Pencoyd Works its Gold Elliott-Curson Medal. 24 cols. 

Engineering Record, Oct. 27th, tgoo. 

The Modified Design for the Memorial Bridge 
over the Potomac River at Washington. The article 
describes certain modifications in the accepted design of 
Prof. William H. Burr, of Columbia University, required 
in consequence of a decision of the judges that—contrary 
to what was at first intended—provision should be made 
on the main deck for street-car lines. (Ill.) 1 col.— 
Engineering Record, Oct. 13th, 1900. 

Cantilever Bridges.—Reinforring the Niagara 
Cantilever. The article gives the details of con- 
struction and of the repairing work. 2 cols.—Augincering 
Record. 
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Footbridges.—7emporary Footbridge for Placing 
the Cables of the New East River Bridge. Description 
of a footbridge which will consist of a suspended structure 
of three spans, one of 1,600 ft. between centres of towers, 
and two of nearly 600 ft. each between the towers and the 
anchorage piles. (Ill.) 2} cols.—Zngineering Record, 
Oct. 27th, 1900. 

Girders.—A Seventy-one Ton Plate Girder. De- 
scription of the heaviest girder ever shipped from the 
Pennsylvania Steel Company’s shop at Steelton, and one 
of the heaviest, although not the longest, single bridge 
member ever shipped complete by rail, being the middle 
girder for the four-track bridge on the New York Central 
and Hudson River R.R., at Oriskany, N.Y. 14 col.— 
Engineering Record, Oct. 6th, 1900. 

Suspension Bridge.—Reinforcing the Newburyport 
Suspension Bridge. ‘The article deals with the reinforce- 
ment of the Essex-Merrimac Bridge across the Merrimac 
River three miles above Newburyport, opened to traffic 
on Nov. 26th, 1792. (Ill.) 2 cols.—Augineering Record, 
Oct. 6th, 1900. 


2. Canals, Rivers and Harbours. 


Canals. —Central American Ship Canal, No. t. 
This is the first of a series of articles which will be devoted 
to the various projects of a canal through Central Am- 
erica, of which there remain but three : (1) acanal follow- 
ing more or less closely the route of the Panama. railroad ; 
(2) one traversing or contiguous to the territories of 
Nicaragua and Costa Rica; and (3) the long-time aban- 
donedand newly re-animated Darien project. The author 
announces that the greater portion of his contribution 
will deal with the Panama enterprise, regarding which 
many fallacious ideas still prevail. (Iil.) 4 cols.— 
Engineer, Oct. 26th, 1goo. 

The Elbe-Trave Canal. By M. Georges Henry, 
Interesting description of the above-named canal, and of 
its details of construction and operation, the filling and 
emptying the sluices by syphons, and the manipulation of 
the gates by compressed air. (Ill.) 7 cols.—Génie Civil, 
Oct. 13th, 1g00. 


Docks.—7he Uraga Docks, Japan. Description of a 
second set of docks as a branch establishment by the 
Ishikawajima Shipbuilding and Engineering Company, 
of Tokyo, at the entrance of the harbour of Uraga, in 
Tokyo Bay, now nearing completion. (Ill) 1} col.— 
Engineer, Nov. 2nd, 1900. 

—— The new 750-/t. Dry Dock of the San Francisce 
Dry Dock Co., at Hunter's Point, Cal. Description of 
a projected dry dock to be constructed by the San 
Francisco Dry Dock Co., at its yards, at Hunter’s Point, 
San Francisco, California, which will be a notable addition 
to the dry dock facilities of the Pacific Coast. The new 
dock will be 750 ft. long, 122 ft. wide at the coping, and 
74 ft. wide at the bottom, and will have a depth at the 
entrance of 32} ft. below the coping, and 28th ft. below 
high-water level. (Ill.) 44 cols.—Zugineering News, 
Oct. 25th, 1900. 

Jetties.—/e/ty Construction at Bilbao and Zeebrugge. 
Digest of the official account of the works being carried 
out in the river for the improvement of the Port of Bilbao, 
and also of a paper presented at the International Navi- 
gation Congress at Paris by M. Pedro Garcia Faria. (IIl.) 
1} col.—Zugineer, Nov. 2nd, 1900. 

River Dams.—Zxferiments on the Flow of Water 
over Dams, Extracts from a report describing experi- 
ments with dam models representing the Lawrence dam, 
the Holyoke dam, and the Bear River dam, and also with 
a model of the latter in which the sharp-crested top was 
replaced with a round-off top. 4} cols.—Zngineering 
News, Sept. 27th, 1900. 

River Regulation.— The Projected Improvement 
of the South-West Pass. By William Starling, 
M.Am.Soc C.E.. etc. The author, who is a member of 
the South-West Pass Board, appointed by the President 
of the United States, in conformity with a resolution of 
Congress in 1898, describes the project prepared by the 
first board, for the improvement of the South-West Pass 
of the Mississippi by a system of parallel jettie<, extend- 
ing from a point in the pass where the width was 2,700 ft. 
and preserving that distance to the crest of the bar and 
beyond to a depth of 30ft., and the project also of a 
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second board, appointed March 3rd, 1899, which has 
recently presented its report. As their report is very 
concise the author gives a very full description of the 
reasons for adopting the particular project presented, 
(Ill.) 173 cols.—Zngineering News, Oct. 4th, 1900. 


3- Irrigation. 


4. Miscellaneous. 


Boundary Surveys.—7he Survey of the United 
States and Mexican Boundary. Digest of the report, 
recently published, of the American Commissioners ap- 
pointed in 1891, in conformity with the Convention 
between the United States and Mexico, providing fora 
survey to re-locate the frontier line between the two 
countries. (Ill.) 


ELECTRICAL ENGINEERING. 
Electro-Chemistry. 


Electro-Chemistry.—Summary of the papers read at 
the International Congress of Applied Chenistry at 
Paris. 1% col.—£iectrical Review (London), Oct. 19th, 


1900. 
2. Electric Lighting. 

Electric Lighting.—Liverpool Electric Lighting. 
The article deals with some of the details of the new 
electric light stations recently put to work in Liverpool, 
one of them being situated at Sister Drive and the other 
at Pumpfields, in Vauxhall Road, the actual distance 
between the two being about 2} miles, and between both 
the centre of Liverpool. (Iil.) 2} cols.—Zilectrical 
Engineer, Oct. 19th, 1900. 

— Progress in Electric Lamps. By Prof. André 
Blondel. Abstract of a paper read before the Inter- 
national Congress of Electricity, in which the author 
passes in review the improvements realised up to the 
present, both as regards ar: lamps and incandescent 
lamps. 4 cols.—Zéectrician, Nov. 2nd, 1900. 


— The Nernst Lamp. Description of this lamp in 
the new form in which it was exhibited at the Paris Exhi- 
bition, when the pavilion of the ‘“ Allgemeine Elek- 
tricitats Gesellschaft” was lighted by 800 of these lamps, 
and gave a fine opportunity to compare their pure white 
light with other electric lamps. (Ill.) 13 col.—Zlectrical 
Review (London), Oct. rath, 1900. 


— Nernst Lamps at the Paris Exhibition. The 
article gives an appreciative description of the two 
different types of this lamp shown in the pavilion of the 

“* Allgemeine Elektricitats Gesellschaft.” (Ill.) 14 col.— 
Western Electrician, Sept. 22nd, 1900. 

— Progress in Arc Lighting by Alternating 
Current Lamps. By H.W. Hillman. Abstract of a 
paper read before the Ohio Electric Light Association, 
at Toledo, O., U.S.A., in which the author expresses his 
confidence in’ the future of arc lighting by alternating 
jamps, and refers to the very satisfactory result of trials 
made in Atlanta, Georgia, where, in consequence, the 
system has been adopted for street-lighting. (Ill.) 3 cols. 
—Electrical Review (London), Oct. 5th, rg00. 

The Electric Lighting of the City of Glasgow. 
This is the concluding portion, and describes the engine- 
room, which contains dynamos from England, America 
and Germany, and engines from Scotland, England and 
America, in fact, as the author says, reminds one of an 
international exhibit ; the condensing apparatus—of all 
the units except that "of a marine engine previously de- 
scribed ; the balancing and boosting sets, and the switch 
gear. (ill. ) 5 cols.—Zvectrical Engineer, Sept. 28th, 
goo. 

—_ Train Lighting from the Car-Axile. Descrip- 
tion of a new system, tor which it is claimed that it 
combines features of merit of several of the older systems, 
its owners, the Consolidated Electric Lighting and 
Equipment Company of New York, having absorbed all 
of the various companies that for several years past have 
been engaged in bringing train-lighting from the car-axle 
to a point of perfection. (Ill.) 14 col.—Zidectrical Review, 
(New York), Sept. 26th, rgoo. 

The Electric Lighting of the City of Glasgow. 
This article describes St. Andrew’s Cross Station, the 
previous articles under the same heading referring to 
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Port Dundas Station. This station, although officially 
opened on the same day as the former, is not quite 
finished as yet, and the article deals only with the 
machinery so far installed. (Ill.)—£/ectrical Engineer, 
Oct. 5th, 1900. 

Electric Lighting.—Zéectrical [lluminations Yo 
California’s Semi-Centennial. By O. F. Parker. 
scription of a very attractive display of electric lighting 
decorations at San Francisco on the occasion of the semi- 
centennial anniversary of California's admission to the 
Union. (Ill.) 14 col. Filectrical Review (New York), 
Oct. 3rd, 1900. 

— Earthing Electric Light Mains. Leader on 
the report of a committee of the National Electric Light 
Association recommending the earthing of the neutral 
wire of low tension, three-wire direct current systems on 
the ground that the risk of fire is greatly decreased. 
1 col.—Electrical Review (London), Oct. 5th, 1g00. 

Mistakes Made in the Rating of Incandescent 
Lamps. By Prof. Arthur J. Rowland. Abstract of a 
paper read before the Franklin Institute, Philadelphia, 
U.S.A., in which the author draws attention to’ the 
ordinary methods of testing the candle-power of electric 
lights and the difficulties of obtaining a correct rating, 
after which he describes accurate means of measurement. 
3 cols., 34 cols., 14 col. respectively.—Zilectrical 
Review, Sept. 26th, Oct. roth, Oct. 17th, 1900. 


Power. 

Cost of Isolated Plants.—7%e Steam-driven Iso- 
lated Plant—Does it Pay? By W. 3S. Ennis. The 
author enters upon a comparison of the expenses of running 
isolated plants and plants that are supplied from central 
Stations. 3 cols.—Ziectrical World & Engineer, Sept. 
22nd, 1900. 

Cost of Electrical Power.—7he Future of Elec- 
trical Power. Abstract of a lecture by Professor S. P. 
Thompson, in which the author urges the substitution of 
large steam engines in place of the smaller ones, and 
shows the advantages of large central stations, in which 
coal is used as fuel. 1 col.—/ron & Coal Trades Review, 
Sept. 14th, rgoo. 

Dynamos.—A_ = Continuous-Current Dynamo Sor 
widely-varying Voltages, designed by E. L anhoffer. 
Slightly condensed translation from an article i in L’£lec- 
tricien, in which the above-named machine is described, 
for which the inventor claims great simplicity and at the 
same time posssessing the faculty of giving great varia- 
tions of speed and voltages for continuous currents. 
5 cols.—Electrical Engineer, Oct. 12th, rgoo. 

— Electrical Engineering at the Paris Exhibition. 
ZV. Description of dynamos for working searchlights 
and ordinary lighting on board ship, exhibited by the 
firm of Willen Smit & Co., of Slikkerveer, Holland. 
(Ill.) 1 col.--Enugineer, Oct. "oth, 1900. 

— The Dynamos of the Compagnie Internationale 
d Electricité at the Paris Exhibition of 1900. Descrip- 
tion of the exhibits of the above-named company (H. 
Préper, Liégo), 7.e., a unit of 1,000 kilo-watts consisting 
of a great three- phase current dynamo, yielding 1,000 
kilo-watts at a tension of 2,200 volts ; and a steam-engine 
built at the works of Van den Kerchove, of Ghent, 
running at the rate of 83 to 84 revolutions per minute. 
CIll.) 14 col.—Revue Technique, Oct. roth, 1900. 


Electric Plant.—ASuenos Ayres. Digest of a long 
illustrated article describing in detail the Electricity 
Supply Works of the Compania General de la Ciudad at 
Buenos Ayres, the city receiving its supply from four 
stations, one of which, La Primitava, owes its existence 
to local enterprise ; the second, the River Plate Electric 
Company, is of English origin ; the third was tounded by 
the Deutsche Ueberseeische Elektricitats Gesellschaft as 
a branch of the Allgemeine Elektricitats Gesellschaft of 
Berlin ; while the fourth—described in this article—is that 
of the company above-named, which is a French concern, 
which entrusted the equipment to the Union Elektricitats 
Gesellschaft of Berlin. 2 cols.—Ziectrical Engineer, 
Oct. 26th, 1900. 

— The New Power Plant of the Massachusetts 
General Hospital. Description of a plant designed for 
the purpose of furnishing current for lighting, together 
with a steam-heating and hot-water supply to a group of 
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hospital buildings. 23 
ept. mst, 1000. 


Electric Plant.—Ziectricity in an American Hotel. 
Description of the fine electrical plant in the Raleigh 
Hotel at Washington, U.S.A. (Ill.) 24 cols. —Zilectrical 
Engineer, Oct. 12th, 1900. 


— The Electric Light and Power Plant of the 
Lachine Rapids Hydraulic and Lard Company. By 
Charles T. Child. Description of the above-named 
hydraulic and electric plant supplying 12,000 h.p. for 
various industries. 5 cols.—Zilectrical World, Sept. 
rath, 19c0. 


- Bury St. Edmunds Electricity Works. De- 
scription of this new plant, which promises to be very 
successful ; the site being very central, the length of the 
feeders has to be but small. The chief drawback appears 
to be that coal has to be carted from the railway station, 
a distance of three-quarters of a mile, while the close 
proximity of the waterworks to the electricity works is 
an advantage, and it is probable that in the near future 
the pump in connection with the waterworks will be 
partly driven by electric motors. (Ill.) 54 cols.—Ziec- 
trical Engineer, Nov. 2nd, 1900. 


Radiators.—7he Dowsing Electric Radiators. De- 
scription of new and improved types of radiators, in 
which, since even the best reflectors absorb some heat 
vertical air passages are placed behind them and other 
improvements are introduced. $ col.—/ectrical En- 
gineer, Nov. gth, 1900. 


cols. — Engineering Record, 


, The Paderno Electric Power Station. Descrip- 
tion of the power station, and its equipment, at Paderno, 
on the River Adda, the water power of which is trans- 
mitted to Milan, a distance of 32 kilometres, for the 
purpose of running the tramways and furnishing the light 
of that city. (Ill.) 1§ col.—&lectrical Review (London), 
Oct. sth, 1900. 

The Electricity Works of Chévres (Geneva). 
Description of some of the difficulties overcome and the 
successes achieved in constructing these works, which 
serve the purpose of distributing electric energy for all 
purposes in the canton of Geneva. (IIl.) 44 cols., 4} cols., 
1} col. respectively.—Ziectrical Review \London), Oct. 
rath, Oct. 26th, Nov. 2nd, 1900. 

Power Distribution.—Systems and Apparatus for 
Light and Power Distribution. Jl. Von Steinmetz 
Arrangement of High-Tension Circuits. The author 
suggests methods with reference to the three usual 
eee of current distribution, 7.¢., continuous-current 
three-wire system with 250 volts current between the 
outside conductors ; alternating-current circuit with sub- 
stations ; arc-light circuit in series. 6 cols.—Z/ectrical 
World, Oct. 20th, 1900. 


Power Schemes.—Ziectrical Development Schemes 
in India. The article refers to the scheme to make use 
of the great force of the Jhelum River for the operation 
of an electric railway from Jumsan to Srinagar, a dis- 
tance of 180 miles, and tothe Simla water- power scheme, 
utilising the water of the Sutlej River for the operation of 
turbines for electrically working the Kranga Valley Rail- 
way, the North-Western Railway, and partly the Simla- 
Kalka Railway, certain power for lig ting and other 

urposes being conveyed to Lahore and Simla; so far, 
owever, practical operations have only been commenced 
upon one undertaking, 7.e. that for which the Canvery 
Falls are to furnish the power and for which the large 
electrical machinery and equipment contracts are to 
carried out by American electrical works. (Ill.) 44 cols; 
—Electrical Review (London), Nov. 3rd, 1900. 


Transformers.— A New Constant -Potential Con- 
tinuous-Current Transformer. By E. W. Davies. The 
author gives a concise description of a simple method of 
compensating for the voltage drop in the secondary at full 
load, the method being analogous in its effect to the 
“compounding” of a dynamo ; and the winding of the 
same, like the series winding of a compound dynamo, 
may be so proportioned that the secondary voltage at full 
load is either less or equal to, or greater than the voltage 
on open circuit, corresponding to the “ under compound- 
ing" respectively of a dynamo. (Ill.) 2 cols.—Zéectrical 
Review, Oct. 19th, 1900. 


Transmission Plants. — Mr. Heather's Paper on 
Electric Transmission Plants at Moodie’'s Gold Mines. 


FEILDEN’S MAGAZINE. 


By E. K. Scott. The author draws attention to the in- 
teresting information contained in the above-named paper, 
which gives the actual results ot the working of two rival 
systems, viz., continuous current at 3,000 to 5<0 volts, sup- 
plied by the late firm of W. T. Gooden & Co., in 1893, and 
three-phase alternating current at 200 to 10,000 to - volts, 
supplied by the Allgemeine Elektricitaét Gesellschaft, 
through Reuert & Lenz, of Johannesburg, in 1896. Mr. 
Heather’s paper is to be found in the official. publication 
of the Institution of Civil Engineers (vol. cxli., p. 269). 
2 cols.—£ilectrical Review (London), Oct. sth, 1900. 


4. Telegraphy and Telephony. 


Cables.—Some Interesting Faults met with in Cable 
Manufacture. By J. Wright. The author, pointing out 
that a fault when correctly localised becomes a matter of 
interest, devotes his contribution to the description of 
faults of the kind indicated, and describes the many diffi- 
culties with which the manufacturer has to contend. 
4 cols.—Eilect? ical Review (London), Oct. rath, 1900. © 

Measurement of the Resistance of Cables. By 
Arthur C. Heap. Description of the low-resistance 
potentio meter and of its employment, together with a set 
of standard resistances, a sensitive low-resistance D’Ar- 
sonval galvanometer, a secondary cell for maintaining a 
constant current in the slide wire, another for maintaining 
the constant current in the standard resisting circuit, a 
regulating resistance and ammeter for their circuit, and 
the measurements so obtained. 24 cols.—Z/ectrical 
Review (London), Oct. sth, 1000. 

Telegraphy.—Recent Advances in Wireless Tele- 
graphy. This isa letter by Prof. Fleming to the Times 
in which he points out the achievements of Mr. Marconi 
and demonstrates their great practical value. 1 col.— 
Electrical Engineer, Oct. 25th, 1900. 

—— The Present State of Wireless Telegraphy, 
Abstract of a paper by Prof. A. Blondel and Capt. G. 
Ferrie, read at the International Electricity Congress, at 
Paris. 13 col.—Zlectrician, Oct. 26th, 1g00. 


Telegraphone.— The Poulson Telegraphone. Repro- 
duction ofan article in the Scientific American, describing 
this apparatus in the form in which it was shown at the 
Paris Exhibition, and giving an account of the principle 
on which the invention is based. 2 cols. — Ziéectrical 
Review (London), Oct. rath, rgoo. 


5. Miscellaneous. 


Alternators.—7he Synchronisation of Alternators 
Coupled in Parallel. Condensed translation of the 
second and third parts of a paper entitled ‘‘ A Study of 
the Transmission and Distribution of Energy by Alter- 
nation Currents,” read at the meeting of the International 
Society of Electricians by M. Maurice Leblanc. 2}cols., 
1§ col. respectively.—LZiectrical Review, Oct. 5th, Oct. 
tath, 1900. 


— The Accurate Measurement of Alternating and 
Multi-phase Currents. By G. L. Addenbroke. Abstract 
of a paper :ead at the International Electricity Congress, 
at Paris. 33 cols.—£éectrician, Oct. sth, 1goo. 


— Three- Phase Alternator. By Ganz & Co. 
Description of an alternator, ving 1,200 kilowatts at 
2,200 volts, exhibited in the Hungarian section at the 
Paris Exhibition. 4 col.—Z£éectrical Review, Oct. sth, 
1900. 

Cause of Electric Force.—Some Remarks upon the 
Cause and Nature of the Electric Force. By R. C. 
Shettle. The author endeavours to prove that matter is 
the result of cohesion, and that the portion of the medium 
which did not undergo condensation constitutes the ether 
and the seat of electric force. 4} cols.—Z/ectrical 
Engineer, Aug. 24th, 1900. 

Dangers of Electricity.— Dangerous Electrical 
Pressures. ‘The article deals with a highly interesting 
investigation recently carried out by Prof. Weber, of the 
Zurich Polytechnic, on the physiological effect of alter- 
nating electric currents such as are used with overhead 
trolley wires. 1} col.—£éectrical Review (London), 
Oct. 26th, 1900. 

Dielectrics.— Notes on Testing of Modern Dielectrics. 
By J. Wright. 2 cols.—Zilectrical Review, Oct. 26th, 
1900. 
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Dynamos.—On the Construction of Dynamo-Electric 
Machines. By Maurice Leblanc. Abstract of a paper 
read at the International. Electricity Congress, at Paris. 
The author describes certain methods, by which he 
believes the magnetic leakage can be reduced to a 
minimum. (Ill.) 54 cols.—Zvectrician, Oct. 12th, 1900. 

—— The Tendency of Modern Dynamo Design. By 
William Cramp. The author refers to the abolition of 
many well-known forms of dynamos heretofore popular, 
and the almost universal adoption of a certain shape and 
frame intended for a certain output. (Ill.) 3 cols.—Zéec- 
trical Engineer, Oct. 5th, 1900. 

The Philosophy of Dynamo Design. The author, 
who states that the title of his contribution was suggested 
to him by Prof. Tilden’s “‘Chemical Philosophy,” con- 
fines himself to the case of continuous current machines, 
and dwells on the various points which a successful engi- 
neer must keep in mind. (Ill.) 3 cols., 54 cols., 64 cols., 
t cols.—Evectrical Engineer, Oct. rg9th, Oct. 26th, 

ov. oth. 

Dynamotors.—Dynamotors v. Motor Generators. 
By Alton D. Adams. The author endeavours to show 
that the former in many ways are superior to generators ; 
the latter obtained their popularity on account of the diffi- 
culty experienced in regulating the secondary pressure in 
them. 3cols.—Evectrical World & Engineer, Sept. 8th, 
1900, 

Electrical Apparatus.—New Apparatus introduced 
by the Helios Elektricitits Aktien Geselischast, Kéin 
Ehrenfeild. Description of a new form of high-tension 
quick-break switch possessing distinct advantages over 
types hitherto constructed. (Ill.) 1} col.—Zvectrical 
Engineer, Oct. tath, 1900. 

Electrical Generators.—Ziectrical Generating Set 
of 1,000 4.f. By Ch. Parcey. Description of the hori- 
zontal Corliss engine of Escher, Wyss, & Co., of 1,000 h.p. 
and the Oerlikon electrical generator of 1,300 kilowatts at 
the Paris Exhibition. 1 col.—Génie Civil, Sept. 1st, 
1900. 

Electrical Heating.—Ziectrical Heating for Build- 
ings. Description of cooking apparatus and heaters 
manufactured the Prometheus Company of Berken- 
heim, near Fran <fort-on-Maine, which has met with great 
success on the Continent, and in which electrical energy 
is converted into heat through resistances formed of thin 
films of precious metals, such as gold, platinum, etc., 
deposited on an insulating base of mica, enamel, or 
other suitable material, by which method resistances up 
to 25,000 ohms. can be obtained. (Ill.) 1§ col.—Ziec- 
trical Engineer, Oct. 26th, 1900. 

Electro-Magnetism.— Ziectro-magnetic Magnetism. 
By Silvanus P. Thompson. Abstract of a paper read 
before the International Electric Congress at Paris, in 
which the author explains the principles of electro- 
magnetism and their connection with the chief classes of 
electro-magnetic mechanism. 3} cols.—Ziectrical Re- 
view (New York), Sept. roth, 1900. 

Inertia.—On Some Methods of Determining Experi- 
mentally the Moments of Inertia of the Rotors of Dy- 
namos and Alternators. By Alfred Hay. This first 
instalment deals with the methods and means by which 
the moments of inertia may be experimentally deter- 
mined. 24 cols.—Ziectrical Review (London), Aug. 
24th, 1900. 

Lines of Force.— Dust Figures of Electrostatic Lines 
of Force By David Robertson. The author describes 
his apparatus for obtaining these figures and the figures 
themselves. 24 cols.—Filectrical Review (London), 
Sept. 7th, 1900. 

Liquid Interrupters. —Jiguid Interrupters Con- 
nected in Parallel. By E. Ruhmer. The author de- 
scribes his experiments and the result obtained with 
a Wehnelt interrupter. 2} cols.—Ziektrotechnische 
Zeitschrift, Aug. 16th, 1900. 

Measurements.— Measurement of Alernating Cur- 
rents by Current and Pressure Meters. By E. Reisz. 
The author describes 'an improved method, in which two 
instruments are merely used. 1 col.—Ziektrotech- 
nische Zeitschrift, Aug. 23rd, 1900. 

—— Integrating Wattmeters and Ammeters By 
Wm. Baxter, Jun. The author describes and explains 
various measuring instruments. 3} cols.—American 
Machinery, Sept. 27th, 1900. 
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Metres. — A Universal Carey-Foster Bridge. By 
Charles V. Drysdale, B.Sc. The author points out that 
the Carey-Foster method of comparing resistances has 
long been known, and has been almost universally adopted 
for the standardization of coils of values trom a tenth 
of an ohm upwards. Since, however, of recent years 
resistances of much lower values—down to one-ten- 
thousandth of an ohm—have been used, and as in his view 
the Carey-Foster method is by far the most accurate, he 
was led some years ago to extend this method for lower 
resistances by using the Kelvin double bridge, in a 
manner which he describes. (Ill.) 33} cols. —Zlectrician, 
Oct. 5th, 1900. 


Periodicity. — Periodicity in Alternating-Current 
Apparatus. By James M. Andrews. Abstract of a 
paper read before the Ohio Electric Light Association, in 
which the author, refers separately to every periodicity, 
— out respectively their value as regards trans- 
ormers, their influence upon line losses, induction motors, 
etc. 5 cols.—Western Electrician, Sept. 8th, 1900. 


Quantities.—Ox the Nature of the Electric and 
Magnetic Quantities. By Reginald A. Tessenden. The 
author replies in this letter to a critic who disagreed 
with his system of ‘‘ Qualitative Mathematics,” and_ex- 
plains his view of natural phenomena. 4 col.—Ziec- 
trical Review (London), Sept. 14th, 1goo. 

Searchlights. — The Big Searchlights at the 
Paris Exhibition. Description of the searchlight on 
the tower of the German Navigation Section, manu- 
factured by the Schukert Company, of Nuremberg, 
Germany, which was quite a feature, and of a very much 
larger searchlight of the same company. § col.—Zéc- 
trical Engineer, Nov. gth, 1900. 


Stimulus.—EZvectrical Stimulus—on the Similarity 
of Effect of Electrical on Unorganic and Living Sub- 
stances. By Prof. J. Chunder Bose. Abstract of a paper 
read before the British Association, in which the author 
explains molecular change upon electrical stimulus. 
(First Instalment.) 7 cols.—Eectrician., Sept. 14th, 
1900. 


Tractive Magnets.—7%e Design of Tractive Electro- 
Magnets. By Lamar Lynden. his is a letter explain- 
ing how the travel of a plunger can be lengthened by 
using conically-shaped pole-pieces. 1 col.—Aéectrical 
World & Engineer, Sept. 15th, 1900. 


MARINE ENGINEERING AND 
SHIPBUILDING. 


1. Merchant Vessels. 


German Liner.—Adaitional Particulars of the New 
Transatlantic Record Breaker ‘‘ Deutschland.” The 
article gives detail dimensions of the machinery and con- 
tains various views of the hull while at the builders’ yard, 
pointing out some peculiarities in the design that may be 
accounted for by the fact that the Deutschland was laid 
down with the view to service as an auxiliary cruiser in 
war time. (Ill.) 2} cols.—M/arine Engineering, Oct., 
1900. 

Merchant Vessels.—7he Merchant Marine at the 
Exhibition of 1900. This contribution deals with the 
merchant marine of the various nations as represented at 
the Paris Exhibition, and the author points out that, 
although there has been no startling revolution in the 
building of merchant vessels during the last ten years, 
notable improvements in details have been made and some 
new types have made their appearance. 3} cols., 5} cols., 
and 5} cols. respectively.—ZLe Yacht, Oct. 20th, Oct. 
27th, and Nov. 3rd, 1900. 


Merchant Marine.—German Merchant Marine at 
the Paris Exhibition. Short account of the exhibits of 
the North German Lloyd, the Hamburg-American Line, 
and the firms of Blohm & Voss, F. Schichan, Vulcan, 
etc. (Ill.) 6} cols.—Zugineering, Oct. 12th, 1900. 


Schooners.—Great American Schooners with Five 
and Six Masts. By P. Amrel. The author, after re- 
ferring to the fine merchant marine of the United States 
before the War of Secession, and its decline after the 
war, points out the recent revival and describes some of 
the latest vessels constructed, among them the George 
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W.” Wells, recently launched by Capt. John G. Crowley, 
of Taunton, Massachusetts, a vessel carrying six masts, 
the largest ship of the kind ever constructed. (Ill.) 
2} cols.—Le Yacht, Oct. 20th, 1300 


Pleasure (Craft. 


Yachts.—Speed Trials of the New British Royal 
Yacht “ Victoria and Albert.” The article gives an 
account of the dimensions of the vessel and the result of 
the trials ; the author, however, hints that there is some 
reason for mistrusting the favourable reports circulated, 
and that the yacht will be tried on a trans-Atlantic trip 
before Royalty will embark on her. (Ill.) 14 col.— 
Marine Engineering; Oct., 1909. 


The British Steam Yacht “‘ Shemara,” 588 
Tons. Description of a yacht designed in 1899 by 
Messrs. Cox & King, naval architects, of London, and 
built the same year under their supervision in the ship- 
yard of Messrs. Ramage & Ferguson, at Leith, being 
one of the finest and most elegant vessels of its tonnage. 
(Ill.) 3 col.—ZLe Yacht, Oct. 6th, 1900. 


3- Equipment and Machinery. 

Marine Engines.— Balancing of Vertical Marine 
Engines Discussed in an Eiementary Manner. By J. 
Macfarlane Gray. ‘This is the second chapter of the 
elementary iztroduction of a paper read before the Insti- 
tute of Marine Engineers, London, in which the author, 
in a very lucid and simple manner, deals with this im- 
portant subject. (Ill.) 2} cols.—Marine Engineering, 
Oct., tg0o. 

The Quadruple Expansion Engines of the 
Cunard Liner “‘Ivernia.” Description of the two 
engines which have four cylinders each of 711, 1,011, 
1,48€, and 2,134 mm. diameter respectively, and in 
common a stroke of 1,372 mm., and containing an account 
also of the boiler and auxiliary machines. 1 col.— 
Engineering, Oct. 5th, 1900, p. 436. 

The Turbine Engines of H.M.S. “Viper.” 
This is a description of the trials, together with explana- 
tory comments on the subject by the inventor of the 
turbines, Mr. Charles A. Parsons, 2 cols.—Steamship, 
Nov., 1g00. 

Marine Filter.—A New Marine Feed-Water Filter. 
Description of a filter intended to prevent the action of 
the acids contained in the oils and the fatty matter which 
find their way into the boiler with the feed-water and are 
the main cause of the rapid internal deterioration of 
marine boilers. The makers of the filter are Messrs. 
John Broadfoot & Sons, Inchholm Works, Whiteinch, 
Glasgow. (Ill.) 3 col.—Steamship, Oct., 1900. 


Refrigeration.—Re¢frigeration on Board Ship. This 
is the first of a series of articles intended to illustrate from 
a practical standpoint, the chief principles under- 
lying the action and functions of the various systems of 
refrigeration, and to give information of real value to 
those who have to superintend the actual working and 
the management of refrigerating machinery on board 
ship. (lll.) 6 cols.—Marine Engineer, Nov., 1900. 

Steering Gear.—Steam Steering Gear of the SS. 

“Oceanic.” Description of the design of steering gear 
as fitted to the above-named vessel, recently built and 
launched by Messrs. Harland & Wolff, Belfast, being the 
largest steamship afloat. The apparatus is "the result 
apparently of much thought ; embodying, Hastie’s steam 
steering, gear, Hastie’s safety guide-frame, Hastie’s patent 
rudder-brake, Hastie’s patent radical worm-wheel, and 
Wilson & Pirrie’s patent elastic steering quadrant ; and 
is manufactured by Messrs. John Hastie & Co., Ltd., 
Kilblain Engine Works, Greenock. 14 col.— Steamship, 
Nov., 1900. 


4- Docks. 


5. Miscellaneous. 


Buoys.—Wighan Buoys with Mineral Oil Illumina- 
tion, Description of the difficulties of keeping the wick in 
order and how they are overcome in the above-named buoy 
by using an endless wick which at the point where the flame 
appears is carried ovér a roller, so that the flame con- 
stantly meets fresh portions of the wick. It is said that 
these buoys can be kept burning for a period of one to 
three months. (Ill.) } col.—agineering, Oct. 12th, 1900. 


FEILDEN’S MAGAZINE. 


Fishing Vessels. — Fishing Vessels at the Interna- 
tional Exhibition. Description of various kinds of fishing 
vessels, some of which were exhibited in the pavilions of 
the various countries on the Quai d’Orsay, others in the 
building specially devoted to forestry, hunting, fishing, 
etc., and still others in the Palace of Commercial Navi- 
gation. 2 cols. and 3§ cols. respectively.—Le Yacht; 
Oct., 13th and 2oth, 1900. 


Lighthouses. Lighthouse Engineering at the 
Paris Exhibition, 1V. This article deals with the use of 
incandescent gas-light in lighthouses, the construction of 
burners of the Pintsch-Incandescent gas-light type; 
arrangement of focus and measurements of the lenses, 
when incandescent gas-light is used ; the manufacture of 
the wick, the regulation of the supply of oil, where 
constant burners are employed. 2§ cols. —Engineer, 
Oct. rath. 


Sailing.—/s Training in Sailing Necessary in order 
to become a Mariner? By Paul Amrel. The author, 
although fully realising the advantages secured by a prac- 
tical education on a. sailing vessel, and the opportunity 
it affords for developing courage and self- -reliance, ex- 
presses himself in favour of a reduction of the time 
devoted to this branch of naval education, since sailing 
is becoming more and more obsolete, and making such 
instruction obligatory only for those who desire to join 
sailing vessels; while ordinarily it should be omitted, or 
maintained only as a kind of finishing education after 
completion of the regular training in the management of 
steamships. 3 cols.—Ze Yacht, Oct. 13th, 1900. 


Shipbuilding Tools. — Machine Tools by Geo. 
Richards & Co., Ltd., Broadheath, Manchester. The 
article describes various tools made by the above firm, 
some of them having been exhibited at Paris this summer. 
They comprise a side-planing machine; a slot-drilling 
and keyway-cutting machine ; a patent universal facing 
and boring machine; a turret-head boring and turning 
machine; a side-planing and shaping machine; a patent 
scarping machine for ship plates; a standard type of 
horizontal boring machine. (Ill.) 3} cols. —Steamship, 
Oct., 1g00. 

Arvol’s Hydraulic Machine Tools in Ship- 
building Works.—The article describes a hydraulic 
forging press; a hydraulic joggling press for the shell 
plates ot ships ;_ a hydraulic angle iron shears for cutting 
bars into short lengths; a pipe-flanging press, intended 
for forming flanges for ends of pina and collars for sur- 
rounding them when they pass through water-tight 
divisions ; and a hydraulic tube steering press ; all con- 
structd at the Dalmarnock Iron Works of Sir Wm. Arrol 
& Co., Ltd., in the East end of Glasgow. 1} col.— 
Marine Engineer, Nov. 1st, 1900. 

— Machine Tools for Shipbuilders and Engineers. 
Description of a standard type of capstan lathe, especially 
designed for marine engine builders; a standard 30-in. 
swing lathe, for boring, surfacing, sliding, and screw- 
cutting, fitted with an improved 30-in. grab chuck; an 
improved shaping machine; a horizontal boring and 
tapping machine; a circular shearing machine, with 
circular cutter and 36-in. gap; a novel tube-screwing 
machine; and a wire-rope cutting machine; all con- 
structed by Messrs. Dron & Lawson, tool makers, 
Cranstonhil, Glasgow. (Ill.) 24 cols.—Steamship, 
Oct., 1900. 

Shipyard Tools by Bertrams, Ltd., Edinburgh. 
Description of a double-ended punching and shearing 
machine for punching holes 14 in. diameter through steel 
plates 1} in. thick and for shearing plates up to 14 in. ; a 
cam-lever punching and shearing machine; a set of 
plate-bending rolls; a beam and angle bending and 
straightening machine ; ;_a plate straightening machine of 
improved design ; a self-acting plate-planing machine of 
new design ; a circularcutting machine, specially designed 
for dealing with thin tank and other plates; and a specially 
designed elliptical lathe, suitable tor turning, boring, 
facing, and cutting out ellipses. (Ill.) 23 cols.— 
Steamship. Oct., 1900. 

Submarine Boats.—Submarine Boats, from the 
Earliest Records down to the Present, J. By Karl 
Busley. The article is a transiation from the Pro- 
ceedings of the German Society of Naval Engineers. 
The author gives a description of the most interésting 
models constructed, and states that in his search among 
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the German archives he has discovered not less than 
181 different designs of submarine boats submitted to the 
naval authorities since 186« by designers belonging to all 
branches of business except that of ship construction. 
(Ill.) 5% cols.—Marine Engineering, Oct., 1900. 


MECHANICAL ENGINEERING. 


Boilers, Furnaces, and Fuel. 


Boilers.—A Steam Boiler as a Calorimeter. De- 
scription of an unusually elaborate boiler trial under- 
taken to determine the heating value of coal under the 
conditions of its use in boilers; the work carried out 
at the Stevens Institute consisted, of a series of experi- 
ments with a boiler used virtually as a calorimeter, and 
was of considerable interest, aside from the main object, 
on account of the accurate modes of measuring employed. 
2 cols.—Engineering Record, Oct. 6th, 1go0. 

— Boiler Explosions. By William H. Lowler, 
Wh.Sc., M.Inst.C.E., etc. This is a digest of the Board 
of Trade Reports, and deals with the failure of a brazed 
copper steam-pipe on board the s.s. Adriatic while in the 
North Sea; a series of vertical boiler failures; the 
collapse of a "weak flue tube ; the failure of a smoke tube 
in a locomotive boiler, occurring at Northwich; the 
failure of a cast-iron steam receiver of the engines on 
board the s.s. Sfeciadist while in the Bay of Teneriffe ; 
and the failure of a seamless copper steam-pipe made by 
the Elmore Copper Depositing Company. (I!l.) 4% cols. 
— Mechanical Engineer, Oct. 6th, 1900. 


Care of Boilers on Board Ship. Comments on 
the revelations made in the course of a Board of Trade 
Inquiry. held at Liverpool in October last, respecting the 
failure of the main boilers on board the Isle of Man 
passenger steamer /re/and,on July 26th, during the 
course of a passage from Liverpool to Douglas, whith 
disclosed a very deplorable state of things. 1 col.— 
Mechanical Engineer, Oct. 27th, 1900. 

Low-Pressure Steam and Hot-Water Boilers. 
Description of a great variety of types and sizes of boilers 
constructed by Messrs. Hartley & Sugden, Ltd., of 
Halifax, for the requirements of low-pressure hot-water 
or steam heating, the principal features being slow com- 
bustion and economy offuel. (Ill.) 1} col.—Mechanical 
Engineer, Nov. 3rd, 1900. 

— Water-tube Boiler—Joya System. Description 
of a water-tube boiler, exhibited at the Paris Exhibition 
by Messrs. Joya & Co., Grenoble, France, which shows 
many novel and interesting improvements. (Ill.) 1} col. 
—Revue Technique, Oct. roth, 1900. 

Valves.—/mproved Reducing Valve. Description of 
a reducing. valve, constructed by the British Steam 
Specialities, Ltd., Fleet Street, London, constructed 
especially for all. vac uum, atmospheric and very low 

ressure systems, such as are now being used in many 
Puildings for heating purposes. (Ill.) 1 col.—Mechanical 
Progress, Oct., 1900. 

Fuel.—Liguid Fuel. Reproduction of a paragraph in 
the ¥ournal of the Society of Arts, in which is given a 
translation of part of an article by M. H. Guérin in the 
Génie Civil of May last, stating the proportions of carbon, 
hydrogen and oxygen in various hydro-carbons and their 
calorific power, which are of great interest in connection 
with the use of liquid fuel, which is becoming more 
common, especially in war-vessels. § col.—Zngineer, 
Oct. rath, 1900. 

Stoker.—7he American Underfeed Stoker. De- 
scription of a mechanical stoker of the under-feed type, 
now being introduced by the Under-feed Stoker Com- 
pany, Ltd., of 31, Walbrook, E.C., suitable for all kinds 
of coal, from fine slack to good steam coal, any large 
lumps in the latter being broken by teeth at the outlet 
from the hopper ; cleaning is rarely required, it being 
only necessary to remove the clinker every seven to 12 
hours. (Ill.) 4 col.—Zngineering, Oct. 26, 1900. 


2. Compressed Air. 
Compressed Air.—Zxferiments on the Re-heating 
Fda “tgaoer By Wm. George Walker, A.M.I.C.E. 
he author points out the economy that can be obtained 
by re-heating compressed air before admitting it to the 
engines, and the best methods of accomplishing this. (IIl.) 
1§ col.— Mechanical Engineer, Oct. 20th, 1900. 
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Compressed Air.—Xegulating Device for Air-Com- 
pressing Engines. Description of a device successfully 
employed by Messrs. Lancaster & Tonge, a well-known 
engineering firm, with a speciality of making pistons, 
valves, metallic packing, etc., having worksat Pendleton, 
Manchester. The device described is intended for engines 
working air-compressors, more especially in connection 
with collieries, where sudden and large demands are 
sometimes made upon the air-receiver. (Ill.) § col.— 
Mechanical Engineer, Sept. 29th, 1900. 


Engines and Motors. 


Automobiles.— 7%e “ Or fray” Motor Car.—Descrip- 
tion of a vehicle containing various interesting features, 
among them the use of a large cylinder motor, placed 
horizontally and out of centre with the frame. The fact 
that the friction clutches, which are employed for locking 
either of the four gear-wheels, give three forward and one 
reverse speed to the engine shaft, and finally the compact 
arrangement of the mechanism and its attachment tu the 
frame. (Ill.) }col.—Automotor, Sept. 1g00. 


— The Joel Electric Car. Full description of an 
electrically-propelled vehicle which has recently made a 
successful run from London to Brighton without re- 
charging, and represents the latest development of 
Mr. Joel’s inventions. The car is of the voiturette type, 
with room to seat comfortably two passengers. (lIll.) 
2% cols.—A utomotor, Oct. 1900. 


The Paris Exhibition. Concise description of 
the more important automobile exhibits, classified as 
follows: The larger French cars, the French voiturettes, 
the French military vehicles, the electric vehicles of all 
nations, etc., irrespective of their official classification or 
of the positions in which they are found. English vehicles 
were entirely absent, except one Australian automotor 
exhibited by Mr. Thompson, of Melbourne. 2 cols., 
accompanied by illustrations covering altogether about 
ro double-column pages.—A utomotor, Oct. 1900. 


— The Siemens and Halske Electric Tram 
Omnibus. Description of a very original and interesting 
vehicle, having, among other novel features, two guide- 
wheels in front of the ordinary wheels, and being provided 
with a trolley, so as to enable it to run in the suburbs in 
which trolley lines exist on tramway rails and to take 
current from the overhead conductors, while within the 
radius of heavy traffic it runs as an automobile inde- 
pendent of rails and of current supply from outside, 
drawing its motive power from the accumulators contained 
init. (Ill.) 14 col.—Awtomotor, Sept., 1900. 


— The Duryea Three-Wheeled Motor Car. De- 
scription of a vehicle, built by the Duryea Power Com- 
pany of America, in which the two rear wheels are used 
for driving the car, while the third steering wheel is 
placed in front. A special feature is the method used for 
mounting this front wheel, a stationary-supporting spring 
passing completely through its centre. The car weighs 
about 650 Ibs., and the wheels are 36 and 30 ins. in dia- 
meter. (Ill.) § col.—Axtomotor, Sept., 1900. 

Engines.—7he 3,000-Horse-power Engines of the 
Luisenstrasse Central Station, Berlin. Abstract of an 
article published some months ago in the Zéschr/t. d. 
Ver Deutsch. Ing., describing these 3,000-h.p. triple-ex- 
pansion engines with two cranks on the main shaft, then 
in operation at the Luisenstrasse Central Station ’Elec- 
trical Works. (Ill.) 33 cols.—Engineering Record, 
Oct. 13th, rgoo. 


— A Method of Ascertaining the Degree of Irre- 
gularity in Rotary Engines. By Dr. F. Gopel. This 
is a communication furnished by the Physico-Technical 
Imperial Institute. The tests were undertaken at the 
request of the Society of German Engineers, submitted to 
the Institute in 1894, it being pointed out that a means 
of accurately determining such irregularities would be of 
the greatest value to the technical world, especially since 
the high demand made upon steam-engine builders by the 
progress of Electricity. 9 cols. and 13 cols. respectively. 
—Zeitschrft. d. Ver. Deutsch. Ing., Oct. 6th and 20th, 
1900. 

Turbines.— The Construction of Turbines. By Prof. 
E. Reichel,,Charlottenburg. (Continued.) The present 
instalment deals with the exhibits, at Paris, of Messrs. 
Ganz & Co., of Budapest, consisting of a large turbine of 
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1,000 h.p. and a smaller one. The former is of the type 
used in the electrical works for calcium carbide manu- 
facture at Jajce,in Bosriia, The article describes this 
interesting plant. (Ill.) 3) cols.—Zeitschrft. d. Ver. 
Deutsch. Ing., Oct. 6th, rg00. 


4- Power and Transmission. 





Power Trar issi —T of Power by 
Quick-running Belts. By M. Gehrkens. Report of 
paper read at the Hamburg Branch of the Society of 
German Engineers, in which the author communicates 
very interesting results regarding the durability and effi- 
ciency of belting. 4 cols.—Zeitschr/t. d. Ver. Deutsch. 
Ing., Nov. 3rd, 1900. 

Pulleys.—A Remarkable Test of a Wooden-Rim 
Pulley. This is a description of certain tests to which a 
wooden-rim pulley has been subjected and their results. 
Some time ago the Dodge Manufacturing Company, of 
Mishawaka, Ind., U.S.A., received an order for an iron 
centre wood-rim pulley, 46} ins. in diameter and 16 ins. 
on the face, for a 4-in. shaft. It was to be tested to a rim 
speed of 9,000 ft. per minute. It occurred to the makers 
to ascertain, if ssible, the maximum rim-speed at 
which such a ol aon could be operated, and the tests 
showed that it could be run ata speed of 28,889 ft. per 
minute. (Ill.) 1} col.—Zngineering Record, Oct. 13th, 
1900. 

5. Machine Works, Shops and Foundry. 


Machine Shops.— 7he Shops and Manufac- 
tures of the Hendry Machine Company. Description 
of the well-equipped shops at Torrington, Conn., a town 
on the Nangatuck River, in a picturesque, but somewhat 
isolated position ; the business of the company consists 
entirely in the manufacture and sale of the Hendry 
shapers and the Hendry-Norton lathes. (Ill) 3s cols.— 
American Machinery, Oct., 1900. 


Workshops.—Ax Englishman's Impressions of a 
German Workshop. By F. Brocklehurst, M.A. The 
author describes a visit to the well-known machine shops 
of Messrs. Loewe & Co., at Berlin, and describes the 
excellent sanitary arrangements and the pains taken to 
insure the comfort of the 1,2co workmen employed by the 
firm. 


6. Tools. 


Machine Tools.—New Bliss Perforating Press. 
Description of a machine recently completed by the 
E. W. Bliss Company, 24, Adam Street, Brooklyn, 
N.Y. The casting of this press alone weighs something 
like 15 tons, and is claimed to be one of the largest cast- 
ings ever turned out in Greater New York. 


7. Refrigeration and Cold Storage. 


Refrigeration.—Dr. C. Von Linde's Liquid Air 
Apparatus at the Paris Exhibition. By M. A. 
Desvignes. The author explains the principles on which 
Dr. von Linde’s apparatus iw based, describes its con- 
struction and working, and draws attention to the 
ridiculous and fraudulent representation of some of the 
American company promoters. 2 cols.—Cold Storage, 
Oct. 15th, 1900. 

Refrigerating Plant.— 7he Birmingham Cold 
Storage, Lid. Description of a plant entirely devoted to 
the cold storage of hops, having a greater capacity for 
such goods than any other in the country, and being the 
largest of any kind driven by electricity. (Ill.) 3 cols. 
—lce & Cold Storage, Nov., 1900. 

Mr. Fohn Palmer's Meat-Chilling Rooms and 
Stores. Description of a very complete and up-to-date 
refrigerating plant not far trom the London Central 
Markets, the refrigerating space, in all, amounting to 
about 64,0co cub. ft. (Ill) 14 col.—/ce & Cold Storage, 
Nov., 1900. 


8. Miscellaneous. 


Condensers.—Centralisation of the Steam-Condens- 
ing Plant. By H. G. V. Oldham. This is the first 
portion of a serial describing modern cooling towers, 
evaporative condensers, and the equipment of central 
condensing plant. 74 cols.—Zngineering Magazine, 
Oct., 1900. 


FEILDEN’S MAGAZINE. 


Cooling Towers.—A Cooling Tower Operation with 
Natural Draft. Description of a cooling tower, built 
by the Wheeler Condenser and Engineering Co., intended 
to cool water from 135 deg to 85 deg. or go deg. Fahr. 
1 col.— Engineering News, Sept. 27th, 1900. 


Machine Shops.—Commercial Organisation of the 
Machine Shop. By Hugo Diemer. Concluding portion 
of a serial on the subject. The author concludes his 
remarks on the production department and deals with 
the imoortance of accurate time-keeping. 5§ cols. 
Engineering Magazine, Oct., 1900. 

Screw Making.—A Communication dealing with the 
Computation of Screw-threads. By H.Camerer. The 
author explains the methods of computation and publishes 
diagrams indicating the various stresses and formulas for 
computation ; the influence of torsion is also taken into 
consideration. 2 cols.—Zeitschr/t. d. Ver. Deutsch., Ing., 
Aug. 11th, 1900. 


MINING AND METALLURGY. 
1. Coal and Coke. 


Coal Supply.—7%e World's Need of Coal and the 
United States’ Supplies. By F. E. Saward. The author 
refers to the noteworthy alterations in the coal supply of 
the world, and to the large treasures of coal in the 
United States. 7 cols.—Zngineering Magazine, Oct. 
1900. 

Coking Coal Field.—A New Coking Coal Field. 
By Wm. Gilbert Irwin. The author points out that there 
are great prospects for profitable coal-mining in the district 
between Clarksburg and Fairmont, in Richie County, 
West Virginia, U.S.A., lying within one of the most 
remarkable coal seams in the United States. The Briar 
Hill Coke and Coal Company, the Riverdale Coke 
Company, Solon & Lowry, and a dozen others have 
already entered this field, but its development is just 
beginning. 4 col.—Zngineering & Mining Journal, 
Oct. 12th, rg00. 


2. Copper. 


Copper Assaying.— Zhe Calorimetric Assay of 
Copper. By J. D. Audley Smith. Abstract of a paper 
read before the Canadian Meeting of the American 
Institute of Mining Engineers, describing a series of 
standard colours for every batch of assays in the Heine 
“blue test” forcopper. 2 cols.—ZEngineering & Mining 
Journal, Sept. 15th, 1900. 


Copper Mining.—Mining Practice in Butte, Mon- 
tana, Copper Mines. By R. B. Brinsmade, B.S., E.M. 
The author deals with shaft-sinking and costs, methods of 
timbering, blasting, drifting, stoping, and raising ; hand- 
drilling, machine-drilling, tr ission, haulage, ventila- 
tion, etc. (Ill.) 5$ cols.—Mines & Minerals, Oct. 1900. 

Copper Mining in Northern Wisconsin. By 
Kirby Thomas. Abstract of a paper read before the 
International Minin Congress at Milwaukee, Wis., 
June 22nd, 1900, dealing with the geology, discoveries, 
and development in the Western Lake Superior region. 
2 cols.— Mines & Minerals, Oct. 1900. 





3- Gold and Silver. 


Gold Mining.—Gold Dredging on Snake River, in 
Idaho. By F. Powell. The author compares the history 
of gold ootging on Snake river with that of early dredg- 
ing in New Zealand. The general conditions seemed to 
be very favourable for profitable dredging, but the result 
has been otherwise. he cause is to be found, according 
to the author—first, in the fact that in most cases the 
pay is confined to a few inches of gravel at the surface of 
the bar, and, since it is necessary in dredging to excavate 
to a depth of at least 4 ft. below water-level, it follows that 
a good many yardsof barren material must be handled. A 
second drawback is the circumstance that the gold is very 
fine, averaging about 1,ooocolours to the cent, and always 
associated with magnetic iron sand, from which it is 
separated with difficulty. 2cols.—Angineering & Mining 
Journa!, Oct. 6th, 1900. 


4- Iron and Steel. 


Furnace Gas.—7he Blast Furnace as a Power Pro- 
ducer. Description of the Thwaite-Gardner system of 
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utilising blast furnaces in gas engines. 14 col.—/von & 


Steel Trades Fournal, Sept. 15th, 1900. 
5. Mining and Mining Methods. 


Placer Mining Methods.—Z xploiting a New Placer 
Field. The author points out various considerations to 
be taken account of in opening a new placer-mining 
field, and illustrates his suggestions by experiences he met 
with in placer mining at Fai lay, near Alma, Colorado. 
3 cols.— Mines & Minerals, Oct., 1900. 

Timbering Methods.— Methods of Shaft Timbering. 
The author refers in getail to the various points to be 
kept i in mind, such as timbering in water and quicksand ; 
swinging of the shaft curbing; the framin _ of shaft 
timbers ; the thickness of shaft curbing. 2} cols.—J/ines 
& Minerals, Oct., 1900. 


MUNICIPAL ENGINEERING, 
1. Gas Supply. 


Coal Gas.—7he Heating and Lighting Power of 
Coal Gas. By T. Fairbey. Abstract ofa paper read be- 
fore the Bristol Association, demonstrating the connec- 
tion between the heating and lighting power of coal 
gas. 2} cols.— Yournal of Gas Li; ighciag, Sept. 18th, rg00. 

Gas et Le —The Gas Industry of the Exposition 
of 1900. Leroy, in La Nature. Description of 
the work culotaen by the Compagnie Parisienne du 
Gas and its exhibits. 2} cols.—Sczentific American 
Supplement, Sept. 15th, 1900. 

Gas Lighting.—/ncandescent Gas Lighting. By 
Dr. H. Bunte. Abstract of a paper read before the 
International Gas Congress at Paris, pointing out the 
effect of the invention of the Welsbach light upon the 
quality of gas produced, and giving the results of photo- 
metric tests undertaken to show the illuminating effect of 
Welsbach mantles. 7 cols.—/ournal of Gas Lighting, 
Sept. 22nd, 1900. 

Gas Mains.—Zaying a 24-in. Gas Main across the 
Harlem River. By G.N. P. McVey. Account of the 
work of connecting the Manhattan and the Bronx, New 
York. 1} col.—Scientific American, Sept. 15th, 1900. 

Gas Works.—7%e Alkali Works Report. By Harold 
G. Colman. These are extracts from the above-named 
report of a special interest to gas manufacturers, in- 
cluding an account of the desulphurising of gas liquor. 
8 cols.—Gas World, Sept. 1st, 1900. 

Abstract of the Report of the Chief Inspector 
under the Alkali Act, referring to the constitution and 
analysis of ammoniacal liquor, the results of an analysis 
undertaken with the object of ascertaining the constituents. 
9 cols.—Fournal of Gas Lighting, Sept. 11th, 1909. 

— Waverley Association of Gas Managers—Hal/- 
yearly Meeting at Dalkeith. Address of the President, 
Mr. W. McGiffen, referring to the most efficient working 
of the retort-house. 8 cols.— —Fournal of Gas Lighting, 
Sept. 18th, rg00. 

— The ——— m4 Hydrocyanic Acid from 
Illuminating Gas. By Dr. A. Smits. Abstract of a 
paper read before the International Gas Congress at 
Paris, referring to the —— of yellow prussiate or 
ferrocyanide of potash by the wet process. 14 col.— 
Fournal of Gas Lighting, Sept. 18th, 1900. 

2. Sewerage. 

Sewerage.—The Leeds Sewage Disposal Experi- 
ments.—Abstract of a report on the progress of the work, 
issued by the Sewage Committee, dealing with a of 
various systems and comparing their efficiency. 2} cols.— 
Engineering Record, Sept. 22nd, 1900. 

— Sewage Purification by the Ridgeway Auto- 
matic Sewage Distributor. — Description of a 
mechanical distributor for the intermittent feeding of any 
description of filter S$, etc., or in measured quantities 
and at definitely fixed intervals ; the distributor has been 
built by Messrs. Mather & Platt of the Salford Iron 
Works. 14 col.—Public Health Engineer, Oct. 6th, 1900. 


3- Streets and Pavements. 


Street Paving.—Zhe Construction of Standard 
Medina Block Stone Pavements. E. A. Fischer. Ab- 
stract ofa paper read before the meeting of the American 
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Society of Municipal Improvements at their Milwaukee 
Meeting, in which the author describes the methods of 
construction used in Rochester, N.Y. 7} cols.—Zngineer- 
ing Record, Sept. 15th, 1g00. 


4- Water Supply. 


Water Analysis.—Water and Sanitary Affairs. 
Editorial dealing with the report of Dr. T. E. Thorpe, 
sent to the Registrar-General, setting forth the result of 
his chemical analysis of the water supplied to the metro- 
polis, and pointing out the improvements introduced in 
order to enhance the value of such analysis. 1} col.— 
Fournal of Gas Lighting, Oct. 16th, 1909. 

Water Supply.—Comments on the reports of the 
Local Government Board recording the work of the two 
officials appointed under the Metropolis Water Act, 1871 
—the Auditor and the Water Examiner—who on behalf 
of the public watch the work of the water companies. 
Editorial. 2 cols.— Journal ofGas Lighting., Nov., 1900. 

Waterworks.—Screens and Screen Lifters: Metro- 
politan Waterworks. Boston and vicinity. By Chas. 
W. Sherman. The article deals with a screen of standard 
type, and describes a mechanical device for manipulating 
it. § col.—Zngineering News, Sept. 17th, 1900. 

eee a Submerged Water Main. De- 
scription of a method used in Cleveland, O., U.S. A., for 
patching riveted steel mains injured by anchors. a ‘col. 
—Engineering Record, Sept. 22nd, 1900. 


5. Miscellaneous. 


Municipal Improvements.—7%e Convention of the 
American Society of Improvements, This is a digest of 
the report dealing with methods of classifying and 
preparing municipal statistics, with cement testing for 
small towns, and with methods of paving. (To be con- 
tinued.) 5 cols. —Zngincering Record, Sept. sth, 1900. 


NAVAL AND MILITARY. 


1. War Vessels. 


Battleships. — 7ie Damage to the ‘‘ Oregon.” 
Account of the damage done to the vessel when it 
grounded on a submerged rock in Chinese waters. § col. 
—Scientific American, Sept. 29th, goo. 


Torpedo Boats.— Torpedo Craft— United States and 
Foreign—Types and Employment. By R. N. Jackson. 
Digest of a prize essay read before the U.S. Naval 
Institute at Annapolis, Ind. First instalment of a serial. 
2} cols.—Marine Engineering, Sept., 1900. 

og dy Problem of Machine Moulding. By 
E. Mumford. A paper submitted to the meeting of 
the yew me s Association, in which the author points 
out the advantages of machine moulding, and describes 
the best employment cf moulding machines. 2§ cols.— 
Foundry, Sept. 6th, 1900. 


2. Equipment. 


3- Armour Plates, Guns and 
Ammunition. 


4. Misceilaneous. 


Binoculars.—Sundries. Under this title the maga- 
zine below mentioned publishes various items of interest 
to army officers, and among them a translation of a 
description of a new and improved binocular for field 
service, published in the Avtegstechnische Zeitschrift. 
This binocular is the Goerz-/riéder binocular, of a 
greatly improved kind, embodying the advantages of a 
telescope with a comparatively short tube, and distin- 
guished by high light, intensity, and amplification, 
which confer on it a great space penetrating power, com- 
bined with a much wider field of view than was obtainable 
in the older forms (Ill.) 14 p.—Umnited Service 
Magazine, Sept., 1900. 

Field Engineering.—Field Engineering for Home 
Defence. By Captain R. F. Sorsbie, R.E. Part I. The 
author endeavours to bring home to officers of Volunteer 
Infantry the need for training. themselves in the engi- 
neering duties which would inevitably fall to their lot in 
the field, for which purpose he limits his remarks to the 
requirements of home defence. 6} pp. and 3% pp.— 
Wnited Service Magazine, Oct. and Nov., 1900. 
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RAILWAY WORK, 
Motive Power and Equipment. 


Locomotives. — Sir-Coupled Passenger Engines. 
Description of a powerful passenger locomotive of the 
ten-wheeled type, having six-wheels-coupled and a four- 
wheeled bogie in front, six of which have recently been 
added wt the rolling stock of the Highland Railway Com- 
pany. (Ill.) 3cols.—Railway Engineer, Nov., 1900. 


- At the Paris Exposition. British Locomotives 
E. ‘hibited by Four Great English Railway Companies. 
The article deals with the exhibits of the London and 
North Western Railway, the Midland Railway, the 
Great Eastern Railway, and the North Eastern Railway, 
and an engine built in Belgium for the Barry Rai!way of 
South Wales. 3% cols. Rai/way Age, Oct. 12th, 1900. 


—— German, Austrian, French, and Swiss Locomo- 
tives. Something about Wheels. The author, after a 
little banter with reference to the conspicuous advertise- 
ment of ‘ Griffin” wheels, while the great number of 
types of other wheels remain “un-named and unsung,” 
continues his description of the continental locomotives, 
first dealing with the nine locomotives of German make. 
Among these a 7-cylinder compound 8-wheeled express, 
built at the Hanoverian Engine-building Company's 
Works, is treated somewhat in detail, owing to its novel 
features and the fact that it obtained a grand prix ; 
another engine, built by Krauss & Co., of Munich, is said 
to be one of the most remarkable at the show. He then 
passes in review the Austro-Hungarian exhibit, which is 
very extensive. Among the French engines, one built by 
Messrs. Schneider & Co., of the Creusot Works, a loco- 
motive of very large size, receives special notice. The 
article concludes with a description of the Swiss exhibit, 
notably a neat little narrow-gauge engine, built for service 
in Africa, by the Société Suisse, at Winterthur. 8} ccls. 
— Railway Age, Oct. 26th, 1900. 


Locomotives Exhibited in the Italian and 
Russian Sections.—-Description of the two locomotives 
built in Italy, both notable in their way. The one is 
especially interesting on account of the fact that it was 
built to run cab first, as the illustration in the text shows, 
and has other peculiar features ; but appears to be of great 
efficiency, and the Italian Adriatic Railway which exhibited 
it obtained for it the great prize. The other engine, the 
*Allessandro Volta,” exhibited by the Mediterranean 
Railway, is a powerful locomotive weighing 55 tons 
empty. The Russian locomotives which are dealt within 
the same article, while not as large as the French, nor 
having among them such a curiosity as the one Italian 
engine, are said to be, by the writer, the most interesting 
display of locomotives and rolling stock at the Exhibition. 
38 cols.—Railway Age, Oct. gth, 1900. 


Early Locomotive building in Massachusetts.— 
By Herman L. Morn. The author first deals with the 
early work of the Essex Machine Shop, of Lawrence, 
Mass., U.S.A., describing the work in this shop of the 
Essex Company, to which the city of Lawrence practically 
owes its existence, and then reviews the work carried on 
at the Globe Works in South Boston, in which locomotives 
were built previous to 12850. sh cols.—Locomotive 
Engineering, Sept., 1900. 


New Projects and Lines in 
Construction. 


French Projects. —Railway Construction in French 
Indo-China.—The article reviews various projects of 
railway construction in Indo-China and Southern China. 
1 col.— Engincering, Sept. 14th, 1900. 


Stix Months of Railroad Building in 1G00.— 
This is a review giving details of lines projected and 
sections completed in the United States, classified with 
reference’ to states and territories. 2 cols.—Rai/road 
Gazette, Aug. 318t, 1900. 


3- Permanent Way and Fixtures. 


Cementing Gravel.—On the Structure of Cementing 
Gravel. By Geo. R. Wieland. The author describes 
the conditions under which ballasting material, such as 
ay ees gravel, hardens into rock. § col. —Railway 

~ Engineering Review, Sept. 15th, 1¢00. 
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STREET RAILWAYS AND 
TRAMWAYS. 


1. Trolley Lines. 


Trolley Lines.—7%e City of Carlisle Electric Tram- 
qways.—Description of this system, which was practically 
completed at the end of July last, from specifications of 
Messrs. Alfred Dickinson & Co., Birmingham. 4% cols.— 
Tramway & Railway World, Oct. gth, 1900. 


2. Surface Contact Lines. 


Surface Contact Line.—/nternational Tramways 
Congress. The Dialto System. Portion of the report 
dealing with the Dialto system. Description of a not yet 
completed line on the left bank of the Seine, where this 
system is being installed. 1 col.—7vamway & Railway 
World, Oct. 11th, 1qQ00. 


3. Miscellaneous. 


Electric Tramways.--Zfect of Introducing Elec- 
tricity on Tramways. By E. von Pirch. Abstract of a 
paper read before the International Tramway Congress 
at Paris, in which the author dwells on the advantages 
obtained by the use of electricity for the facilitation of 
traffic, reduction of expenditure, increase of income, etc., 
adding that steeper gradients can be used, longer cars 
employed, etc., and many drawbacks to local traffic 
removed. 1 col.—Sitreet Railway Journal, Nov. 1900. 


Electric Railways.—7he Paris Metropolitan Rail- 
way. Description of this very important line, the main 
line of which, for the present, extends 6} miles, right 
across Paris, from the Porte Maillot to the Porte 
Vincennes, while the two branches under construction 
from the Arc de Triomphe extend to the Porte Dauphine, 
o’9 mile, and to the Trocadéro, 0°75 mile. The lines, 
like the London electric railways, are worked on the 
third-rail system, the return current being taken by the 
track rails, which are electrically connected at the joints 
by four copper bonds. 6§ cols.— Tramway & Railway 
World, Oct. 11th, 1900. 


Engines. — Engines for Electric Traction. — II. 
Description of vertical engine direct-coupled to generator, 
by Messrs. Mather & Platt, of Manchester ; an enclosed 
type of compound vertical engine, by Robey & Co., of 
Lincoln; and a vertical compound lendens engine, by 
Messrs. Pollet & Wigzell. (Ill.) 4 cols.—7ramway & 
Railway World, Oct. 11th, 1900. 


Power Distribution.—Power Distribution on 
Electric Railways. By M. Van Vecter, electrical 
engineer at Brussels. Abstract of a paper read before 
the International Tramway Congress at Paris, in which 
the author discusses distribution by means of continuous 
current, alternating current, and a combination of both 
systems. Continuous current, he remarks, is the simplest 
method for short lines ; for longer lines alternating 
current is frequently more economical. The article is 
accompanied by tables comparing first cost and cost of 
maintenance for the different systems. 19 col.—Street 
Railway Journal, Nov. 1900. 


TRADE AND ECONOMICS, 


1. Commerce and Trade. 


Coal Ports.-— The Resources, Equipment, and 
Growth of British Coal Ports.—II. Blyth. This is the 
first of a series of articles in which this new publication 
intends to give a short description of the various British 
coal ports, their resources and facilities. Blyth, as the 
most northern of the important British coal ports, is 
selected for the opening article. 2} cols.— Zhe Coal 
Merchant & Shipper, Sept. 26th, 1900. 


Coal Trade.— The Coal Exchanges of Great Britain. 
The article gives a concise description of the leading coal 
and iron exchanges in the United Kingdom and the 
amount of business done, giving their principal char- 
acteristics and distinguishing features, etc., together with 
illustrations of the buildings. 34 cols.—Coal Merchant 
& Shipper, Sept. 29th, 1900. 














REVIEWS. 


The Principles of Mechanics. By H. 
Hertz. Translated from the German by D. E. 
Jones, B.Sc., and J. T. Walley, M.A.  Mac- 
millan & Co, Pp. xxviii. and 276. 


The German treatise of which this is a transla- 
tion formed the work of the last three years of 
Hertz’s life, and was published after his death 
under the supervision of Professor Lenard, who 
has also assisted the translators with their work. 
We must congratulate both Professor Lenard and 
the translators on the manner in which they have 
‘carried out what must have been an exceedingly 
‘difficult undertaking. The book reads almost 
throughout as though it had been originally written 
in English. In some few cases, where the mean- 
ing appeared somewhat obscure, reference to the 
German original led us to the conclusion that it 
would be impossible to give a better rendering of 
passages which offered exceptional difficulties to 
the translator. 

Although, unfortunately for science, Hertz died 
before he had completed his thirty-seventh year, 
he had already obtained from his researches on 
electric waves a world-wide reputation, both as 
an experimentalist of the very highest class and as 
an acute reasoner. 

The work now under consideration is one of the 
most important systematic contributions to theo- 
tetical physics which has appeared in recent years, 
and would, if it stood alone, place its author in 
the very front rank of mathematical thinkers. 

As the author points out in his preface, it is 
agreed that the problem of physics consists in 
tracing the phenomena of nature back to the 
‘simple laws of mechanics, but as to what these 
simple laws are there is not the same consensus of 
agreement. 

What is known as the science of mechanics, or 
‘dynamics,. originated in investigations of the 
conditions of equilibrium and of the motions of 
bodies directly connected with one another in such 
simple cases as levers, inclined planes, systems of 
pulleys, etc., and the earliest general solution 
which was given of problems arising in this way 
was what was known as the law of virtual veloci- 
ties. After this followed Galileo’s discovery of 
the principles of inertia and acceleration, and then 
Newton’s formulation of those laws of motion 
which have been universally accepted as forming 
the groundwork of mechanics. 

Newton’s laws were based on the assumption 
that the forces to be considered consisted entirely 
of constant forces of attraction between material 
particles. They dealt, therefore, only with con- 
servative systems of forces. 

Now, as von Helmholtz points out in a preface 
which he has written to this work of his. favourite 
and greatest pupil, physicists gradually learned to 
handle problems in which conservative forces were 
combined with fixed connections. General methods 
of solution were developed, such as d’Alembert’s 
principle, the principle of least action as variously 
expressed by Maupertuis, Jacobi, and Hamilton, 
Gauss’s principle of least constraint, the principle 
of the conservation of energy, and others. All 
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these propositions were discovered and proved 
under the limitations involved in Newton’s assump- 
tions, but observation gradually showed that they 
could claim a much more general validity in 
nature than could be inferred from the manner of 
their demonstration. 

It was therefore concluded that certain general 
characteristics of Newton’s conservative system of 
forces, based upon the theory of action at a 
distance, were common to all natural forces, but 
hitherto no proof has been offered that such a 
generalisation could be logically deduced from a 
simple and common basis. 

This has been the problem which Hertz has set 
himself in the present work, and of which he has 
given a solution. As he says in his preface, 
‘‘whether the presentation here given as the 
solution of this problem is the only possible one, 
or whether there are other and perhaps better 
possible ones, remains open.” 

That it is a possible solution, he has proved by 
developing its consequences, and showing that 
these consequences, while including nothing 
inconsistent with our present state of know- 
ledge, embrace the whole content of ordinary 
mechanics. This is an extremely important 
step in advance, for it frequently occurs in 
the consideration of new problems, at present 
perhaps mainly, though by no means exclusively, 
in connection with electro-magnetic theory, that 
the question arises as to whether certain assump- 
tions are or are not in accordance with the 
accepted laws of mechanics. The author points 
out that the existence of such open questions 
forms at times a real bar to progress, and, as an 
example, observes that it is premature to attempt 
to deduce equations of motion for the ether until a 
definite agreement has been arrived at with respect 
to the mechanical assumptions on which they are 
to be based. 

The introduction occupies 41 pages, and very 
fascinating pages they are; they can, moreover, 
be read with advantage by every physicist interested 
in the foundations of our knowledge of dynamics, 
even if his mathematical attainments are not of the 
somewhat high order necessary to enable him to 
follow the complete development of the author’s 
system in the subsequent chapters. 

The philosophical point of view is that of Kant, 
but while the reader familiar with the writings of 
that philosopher will more immediately feel at 
home in the author’s point of view, a knowledge 
of the Kantian system is not by any means 
essential to the due appreciation of his line of 
argument. 

He opens this argument by calling attention to 
the fact that when we endeavour to make use of 
our past experience of nature to predict future 
occurrences, we form for ourselves images of 
external objects, which, in order to make such 
prediction possible, must be of such a character 
that ‘‘ the necessary consequents of the images in 
thought are always the images of the necessary 
consequents in nature of the things pictured. These 
images are our conceptions of the external world, 
and our experience shows that there is so much 
conformity Geteue nature and our own thought 
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as to fulfil this requirement. Whether there is 
any further conformity between our conceptions of 
things and the things in themselves we cannot 
possibly have any means of knowing. Now these 
images are not uniquely determined \by the above 
requirement, for various images of the same objects 
are possible, but of these we must exclude as not 
logically permissible any which contradict the 
laws of thought, and then from these permissible 
ones select those which fulfil the above funda- 
mental requirement, that their essential relations 
shall not contradict the essential relations of 
external things. Of those that are left we should 
select as the more appropriate, firstly, those images 
which we may designate as most distinct, that is 
to say, which picture most of the essential relations 
of the object; and secondly, those which are 
most simple, that is to say, those which contain, 
in addition to the essential charactertistics, the 
smallest number of superfluous or empty relations. 
With regard to the scientific representation of the 
images, further postulates are required, in order 
that we may be in the best position to modify and 
improve them; namely, the representation should 
be such as to lead us toa clear conception of the 
properties to be ascribed to the images for per- 
missibility, for correctness, and for appropriateness 
respectively. , 
The first class are determined by the nature of 
our thought, so that the results are determinable 
without ambiguity and independently of either 
time or experience. The second class are also 


determinable without ambiguity, but only accord- 
ing to the present state of our experience, and 
may require modification in the light of later 


experience. The third class, which include nota- 
tions, definitions, and, in fact, whatever can be 
arbitrarily added or taken away, are not deter- 
minable without ambiguity, but leave room for 
difference of opinion, and it is only by gradually 
testing many images, in these respects, that the 
most appropriate can be obtained. 

From these standpoints the author proceeds to 
consider the representations which have been 
given of the principles of mechanics. 

What was originally meant by a principle of 
mechanics was such a statement as could not be 
traced back to other mechanical propositions, but 
was regarded as adirect result obtained from other 
sources of knowledge, but, as the author observes, 
it inevitably happened in the course of historical 
development, that propositions which, at the time, 
and, under the then existing state of knowledge, 
were rightly called principles, can under present 
conditions of knowledge only be considered as 
general propositions. The result has been that 
the idea of a mechanical principle has not been 
kept sharply defined, and while the author retains 
the accustomed names for these propositions, he 
defines a Principle of Mechanics to consist of any 
selection from amongst such or similar propositions 
which satisfies the requirement that the whole ot 
mechanics can be developed from it by purely 
deductive reasoning without any further appeal to 
experience. 

The fundamental ideas of mechanics therefore, 
together with the principles connecting them, re- 
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present the simplest available image of things im 
the sensible world and the processes occurring in 
it. By choosing difficult propositions as funda- 
mental, various images can be obtained, and can 
be tested and compared with each other in re- 
spect of their permissibility, correctness, and 
appropriateness. 

The first image considered by the author is the 
customary representation of mechanics based upon: 
the ideas of space, time, mass, and force, force. 
being introduced as the cause of motion and exist- 
ing before motion and independently of it. In 
this method space, time, and mass are connected 
by Galileo’s conception of inertia, and the few 
fundamental ideas are first linked together by 
Newton’s ‘‘ Laws of Motion.” These alone 
do not furnish a general expression for the 
influence of rigid spacial connections, which was. 
first stated explicitly in the form of d’Alembert’s 
principle, which extends the general results of 
statics to the case of motion. Although not stated 
explicitly by Newton, d’Alembert’s principle is. 
distinctly implied in his own scholium to his third 
law, as Thomson and Tait have pointed out (Nat. 
Phil. § 263). Newton’s laws and d’Alembert’s. 
principle together form a complete group of 
principles or fundamental statements from which 
everything else can be derived by deductive 
inference. 

The difficulty in the accustomed presentation. 
lies entirely in what is to be understood by force, 
and it is one which is universally felt and acknow- 
ledged by’ physicists. The author suggests that 
the logical obscurity as to the exact meaning to be 
ascribed to the word force may arise from the 
conception of force, assumed and created in us by 
Newton’s third law, being slightly different from. 
that of his first two laws. 

As to the correctness of the image under con- 
sideration there is no doubt. This correctness, 
however, has only been secured by making the 
reservation that, if need be, facts derived from 
subsequent experience should modify the meanings. 
of the definitions, and the author very justifiably 
observes that in a perfect science such groping, 
giving only an appearance of certainty, is in- 
admissible. 

With regard to the third point, the appropriate- 
ness of the image;.it certainly is not one that can 
be considered perfectly distinct, as it does not 
contain all the characteristics which our present 
knowledge enables us to distinguish in natural 
motion. In other words, many of the motions 
which the fundamental laws admit do not occur in 
nature. 

Instances of this in quantity may be found in 
mechanical text-books and Cambridge problem. 
papers of twenty years ago and upwards, which 
are full of mathematical problems dealing with 
motions which are in accordance with the funda- 
mental laws, but which have no counterpart in 
nature. Many of these, for example, violate the 
principle of the conservation of energy, the truth 
of which is universally acknowledged. 

Within recent years most of these non-natura 
problems have been eliminated both from text- 
books and examination papers, mainly through the- 
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influence of Lord Kelvin and Professor Clerk 
Maxwell and their successors, but a system of 
mechanics which includes so much more than 
exists in nature cannot be considered a theoreti- 
cally satisfactory one. 

A second image of mechanical processes which 
would at first sight appear more likely to meet the 
requirements of modern physics, in which energy 
plays so prominent a part, might be obtained by 
taking space, time, mass, and energy as four 
independent fundamental ideas to start with, and 
connecting them together by means of one of the 
integral principles of ordinary mechanics, as, for 
example, ‘‘ Hamilton’s Principle.” 

The sole fundamertal law of mechanics would 
then be that :—Every system of natural bodies 
moves just as if it were assigned the problem of 
attaining given positions in given times, and in 
such a manner that the average over the whole 
time of the difference betwecn kinetic and potential 
energy shall be as small as possible. 

Force would then come in naturally as a 
derivative idea convenient for the consideration of 
cases of transference of energy between different 
masses. 

Introduced in this manner, the idea of force 
could not involve any logical difficulties, as the 
properties of forces would be derived entirely from 
the definition and the fundamental law, without 
the aid of experience. 

This image would certainly have a great ad- 
vantage over the ordinary one in appropriateness, 
owing to its greater simplicity, for as the author 
pertinently observes:—The real reason for the 
preference shown for expressing physical problems 
in terms of energy is because in this way it is 
easiest to avoid talking about things of which very 
little is known, and which do not affect the essential 
elements under consideration. It enables us in 
general to avoid the introduction of actions between 
atoms and molecules of which very little is known, 
and which even if they were known would intro- 
duce so many variables into the’ mathematical 
treatment of almost any physical problem as to 
make it entirely unmanageable. With the image 
under consideration this difficulty is avoided alto- 
gether, with the ordinary one it is merely turned, 
by means of more or less arbitrary assumptions. 

Unfortunately however considerable difficulties 
arise when we begin to consider the correctness 
and the logical permissibility of the image. 

Hamilton’s principle can be deduced from the 
accepted foundations of Newtonian mechanics, but 
only by means of certain assumptions, and these 
limit it so that it does not apply to all natural 
motions, for it requires that if fixed connections 
exist between the chosen co-ordinates of a system, 
these connections must be expressible mathematic- 
ally by finite equations between the co-ordinates, 
which is not always the case in natural motions. 
For example, when bodies of three dimensions 
roll upon each other without slipping there must 
necessarily be at least one non-integrable differ- 
ential equation connecting the co-ordinates. The 
application of Hamilton’s principle would there- 
fore in this case lead to physically false results 
unless it be admitted—and for this there appears 
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to be no reason—that rolling without some slip is 
a motion essentially impossible in nature. 

Even if this difficulty were overcome the author 
finds still more formidable ones in trying to arrange 
the elements of the system in accordance with the 
requirements of logical permissibility. In develop- 
ing this image it is necessary, without assuming 
any previous consideration of mechanics, to specify 
some simple, direct experiences, by which the 

resence of a store of energy may be defined, and 
its amount determined. Kinetic energy does not 
require a new fundamental determination, as it can 
be deduced from the ideas of velocity and mass, 
but this does not apply to Potential energy, and 
as the author has not been able to see his way to 
such a definition for it, he has put this presentation 
aside, regarding it for the present as an open 
question whether it may be possible to develop it 
in logically unexceptionable form. He therefore 
proceeds to the consideration of a third image, the 
development of which forms the subject of the 
present work. 

He first introduces, as objects of experience, the 
three independent fundamental ideas of time, 
space, and mass, and then specifies the concrete 
sensible experiences by which these are to be 
determined. With regard to the masses, he 
assumes that, in addition to the masses recognisable 
by the senses, concealed masses may be introduced, 
and expresses the existence of forces between 
bodies not directly in contact with each other in 
terms of the motions of these concealed masses. 

As noteworthy examples of the use of this 
hypothesis of concealed masses, in order—to use 
the language of ordinary Newtonian mechanics— 
to explain the existence of forces between bodies 
not in contact, we may mention Lord Kelvin’s 
theory of vortex-atoms, and the hypothesis of ether- 
whirls adopted by Maxwell, and: so ably developed 
by Fitzgerald and Oliver Lodge, for the explanation 
of electro-magnetic phenomena. 

The general connection between the three 
fundamental ideas of time, space, and mass is 
given by the author in the form of a single funda- 
mental law which exhibits a close analogy with 
the usual law of inertia; in fact, it condenses into 
a single statement the Law of Inertia and 
Gauss’s ‘‘ Principle of Least Constraint.” To 
make the statements of this law intelligible will 
necessitate a few preliminary considerations. The 
author approaches the subject from the most 
general point of view, and introduces at once 
the idea of a material system, or, as we shall 
put it shortly, a system, consisting of any number 
of masses disposed in any manner. 

The position of a system is defined as the aggre- 
gate of the positions which all the points of the 
system occupy simultaneously. The path of a 
system is defined as the aggregate of positions 
which the system occupies in its passage from one 
position to another. 

The masses of a system may or may not have 
connections existing between them. Of these 
connections those are said to be internal which 
only affect the relative positions of the points of 
the system, and those are said to be normal which 
exist independently of the time. 
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A system which is subject to no other than 
internal normal connections is called a free system. 
It will be seen that in a system in which connec- 
tions exist, only some paths will be possible to the 
system, so that we- must distinguish between 
possible and impossible paths. 

An element of a path of a system is said to be 
straighter than any other when it has a smaller 
curvature, and the straightest element is defined 
as a possible element, which is straighter than all 
other possible ones which have the same position 
and direction. <A path, all of whose elements are 
straightest elements, is called a straightest path. 

We shall now be in a position to understand 
Hertz’s fundamental law of mechanics, namely, 
Every free system persists in its state of rest or of 
uniform motion in a straightest path. 

This, like Newton’s laws of motion, is simply a 
statement of experience, and, like them, it has to 
be judged by its accordance with observed facts. 
The present work is devoted to the development 
of the consequences of this law, which are worked 
out with great mathematical ability and acuteness 
of reasoning, and shown to include all the laws of 
mechanics which have been recognised as of 
general validity. 

The volume is divided into two books, in addi- 
tion to the introduction. The first of these treats 
of the Geometry and Kinematics of Material 
Systems, and the second, in which the idea of 
mass is first introduced, deals with the Mechanics 
of Material Systems. 

The mathematical methods employed are those 


which are naturally suitable to the a 


manner in which, as we have already indicated. 
the problems of mechanics are pape ern The 
whole system of treatment is of a character pre- 
eminently suitable for the investigations of electro- 
magnetism, including of course its branches, the 
theories of heat and light ; the physics of the ether, 
the dynamics of chemical phenomena, and many 
other recondite problems awaiting solution, but it 
need hardly be said the author does not propose that 
his system should displace the ordinary one for the 
teaching of mechanics. Very restricted indeed 
would be the number of students of mechanics if 
the only road toeven an elementary knowledge of 
the subject lay through the domain of generalised 
Lagrangian co-ordinates, to be traversed only by 
the aid of partial differential equations and the 
calculus of variations. 

This is not the place for a detailed consideration 
of the mathematical treatment of the subject, but 
we cannot refrain from calling the attention of our 
mathematical readers to the natural and elegant 
manner in which Hamilton’s principle and the 
allied integral principles are evolved, and the exist- 
ence of Hamiulton’s characteristic and principal 
functions demonstrated from the author’s funda- 
mental law, and confined to their proper sphere, 
that of what the author calls holonomous systems ; 
in other words, systems whose differential equa- 
tions are all integrable in finite terms, and which 
may therefore be said to obey integral laws. It 
may be shown that the necessary and sufficient 
condition for a system to be holonomous is that 
all conceivable continuous motions between its 


FEILDEN’S MAGAZINE. 


possible positions should also be possible motions. 

A careful study of the work has convinced us 
that the author is justified in the statement with 
which he concludes it, viz. : ‘‘ We may assert 
that the fundamental law is not only necessary, 
but also sufficient to represent completely the part 
which experience plays in the general laws of 
mechanics.” 

Our feeling as we rise from the perusal of this 
powerful and original treatise is one of poignant 
regret that its highly gifted author should have 
been cut off by the hand of death in the very 
zenith of his power, and before he had taken, as 
far as we know, even a first step towards the 
application of the principle of concealed motions, 
with the aid of the powerful instrument which 
he has forged, to the explanation of physical 
phenomena. 


Health in the Workshop. A Paper read 
before the Manchester Association of Engineers 
on Saturday, February 24th, 1900, by Mr. J. D. 
Sutcliffe, Manchester. 

We think that the Sutcliffe Ventilating and 
Drying Co. have acted wisely in publishing sepa- 
rately the paper above described, as it contains 
many valuable hints on workshop sanitation, 
which in the transactions of a learned society are 
not sufficiently accessible to those for whom they 
have the greatest value. The author very strongly 
emphasises the fact that the money spent in the 
sanitation of the workshop, and in rendering it clean 
and comfortable, is the most profitable investment 
any employer of labour can make, and ascribes a 
good deal of the success of foreign competition to the 
more perfect management of workshops abroad, 
as compared with our own. Thus in America it 
is no uncommon occurrence to spend 20 to 25 
per cent. of the total cost of a building for 
adequate warmth and fresh air, while it is equally 
common, unfortunately, for an English architect 
to allow in his estimates £5 for a_ so-called 
‘* ventilating cowl,” to be fixed by the builder on 
the roof, and this has been known, according to 
Mr. Sutcliffe, where the building cost over £5,000, 
After describing the practice of testing the air in 
workshops by ascertaining the percentage of 
carbonic acid gas, which, if it exceeds nine parts 
in a hundred, indicates the presence of other 
noxious gases and vapours to a harmful extent, 
the author describes very lucidly, in connection 
with illustrations, the motion of the inflowing and 
outflowing air when the inlet and outlet occupy 
certain relative positions in a room, dispelling at 
the same time a good many preconceived ideas, 
This is followed by a full account of the most 
effective arrangement for ventilation, and great 
stress is laid upon the importance of ventilating 
closets and other places of convenience in such a 
manner as to drive the tainted air outside, instead 
of drawing it by faulty arrangements inside of the 
building, as is done only too often. Of equal 
interest and importance are the author’s remarks 
on the means of removing dust in shops where 
emery-wheels and grind-stones are manufactured, 
and in potteries; and his hints for purifying and 
ventilating weaving sheds. 
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Cranes, &c. as oe ... Baz, M4, 826 Photographic Apparatus . L6 
Cranks - a a. C21 ee (Steel and Iron)... .. L12, R17 
eG . Wi istons 
sas Separators... seated Pneumatic Tools and Appliances 13, U1 
Disinfecting Apparatus ... M3, M12 Pumps C5, D12, D16, E6, B7, E11, 


H25, P5, R20, W21 
F9, G7, Po, W19 


— and seat Instru- 
Railway Plant 


Dredgers (Gold) . . L7 Roller Spindle Flyer and T ol 
Dynamos ... os se oes , B26, E11, M27, N3 Manufacturer ‘sj 24 R18 
Rust Prevent ms Sas Pa 
Electric Fans : . B11, G5, M27 § . on ive o 
Electric Tram Cars . Bi 17, B18, B26 ewage gg os — 
Electrical Apparatus and Ma- ~ 26, B28, 029,015,D10, Shisbuifies oo oe one my 
wv Bp, ¥ ws 3 Biz, Steam Launches mi ce Ri4 
Electrical Wire & Cable Makers oj Steam —— * es 
+ mney nad “s Pm = — on ose ons Be 
Elevators and Conveyors ‘ se : 
Emery and Emery Wheels * ” Sas, Gio, Lis Stokers (Mechanical) a .. M12 
Engines (Steam and Loco.) B22, B24, Cig, D3, E11, ugar Machinery abe ... M3, W17 
Ww H24, M5, 04, Ruz, Tanks and Cisterns = ... Bag 
Engines (Ges and Oil) . C3, C24, Do, M3, R2 See * oe hy wi6 
Engraving .. CY Aa, Baa, DiB | ‘Tubes ‘ saa ms, ‘. La, Raz 
Evaporators , .. Mgji | Typewsicers ie 5% 8, S25, wi 
Feed-water Heaters one - M12, M27 Valve Makers S w. G16, 'P7 
Feed-water Filters . H20 Vulcanized Fibre .. ... Mga 


Forging Machines & Presses ... R18 
Forgings... ove M31 


Water Purification & mining KS; M26 
Fuel Economisers.. os a“ . @g 


Wire Manufacturer as 811 





A subscription of 12/6 paid now will secure the magnificent Art Paper Edition of FEiLpEn’s 
Macazine for 12 months, up to and including the first number of Volume 6. This sum will also 
secure any special numbers which may be issued during the time the subscription is in force. Back 
numbers cannot be guaranteed, but copies of the earlier issues (2nd Edition) are still on sale. Prices 
and particulars of these, and of Bound Vols. and binding cases, on pages Ixxix and Ixxx. 
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” Hem BERRY ‘ Co. 


LEEDS, ENGLAND, 


HYDRAULIC MACHINERY. 





ELECTRICALLY DRIVEN HYDRAULIC PUMPS.’ 





Special Hydraulic Machine Tools. 


ALSO 


COMPLETE SHELL FORGING PLANTS 


AND 


HYDRAULIC FORGING PRESSES. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Feilden’s Magazine: Annuaire de Il’Acheteur. 


Cette liste contient, sur les pages xiii et xvi, les noms et les adresses postales et télégrapliiques des 
Principales Maisons de Nations parlant la langue anglaise s’occupant de travaux du 
Génie, de la Construction de Machines et de Navires et se livrant 
a d’autres Industries analogues. 


Avec indication sur cette page, du genre d’industrie dont chacune de ces Maisons fait sa spécialité. 


&@ Pour savoir les noms de maisons qui fabriquent quelgu’une des spécialités comprises dans la liste suivante, prendre les 
numéros vis-a-vis de chaque nom et chercher les numéros correspondants dans la liste des maisons, sur pages xiii et xvi. 
Dans l’intérét des lecteurs de ce Journal, ses éditeurs ont organisé dans leurs bureaux un serv ice spécial pour la conser- 
vation des catalogues et prix courants des diverses Maisons figurant dans la liste, afin de pouvoir s'y reporter au besoin. Ces 
imprimés peuvent & tout moment étre consultés, sans frais, par les abonnés du Fe1tpEN’s MaGazine et les personnes qui font 
paraitre des annonces dans cette publication. On répond, en outre, soit par lettre affranchie, soit personnellement, & toute 


demande de renseignements. 


Accessoires des moteurs et de Indicateurs.. M30 
chaudiéres one oon . E11 Ingénieurs ajusteurs d’appareils 
Agents de Brevets B18, R6 de gaz ... abs ass $13, C14, G2, K3, W18 
Appareils & chauffer l'eau d’ali- Ingénieurs de brasserie ... -. B2o 
mentation . M12, M27 [njecteurs .. M3 
Appareils de chauffage oe : Mis, M27 Instruments de géometre et de 
Appareils de désinfection . M3, M12 mathématiques .. ob . AZ, M28 
Appareils de vissage . . W7 Lampesaarc _... ins .. B17, Dio 
Appareils ae de créme a Machines agricoles ase ~ D3, R17, £23 
Automobiles ‘. . C18 oe a cintrer a o 
Boites & étoupe ... aa a ae ai », draguer pour a’ OF ». “ay 
Boites A vapeur... one os 2 » €crire.. : . 8, 825, W11 
Burette d’huile .. ne cos San - 99 émoudre__ ... . G10, L15 
Carbide calcium ada » ae - a vapeuret locomotives B17, B22, B24, Cig, E11, 
Chaloupes & vapeur ons ... R14 | Gi, H24, L3, M5, 04,R2, 
Chaudieres .. ‘a ... Ba2, D3. Gi, H6, M3, 04, R17, W3 
R14, R17 * électriques... ... B14, B17, B24, B26, B28, 
Chaudiéres & tubes peninen C4, C23, Dio, G6, Eo, 
(Combustible liquide) .. ... C18 E11, N3, R17, Rig, 812, 
Chauffeurs mécaniques te . M12 ws 
Comprimeurs d’air ae ‘on 74 ” et appareils a |’ wana 
Condenseurs . .. Bit de filateurs .. . P3, S22, W16 
Constructeurs de navires «» Rig ” hydrauliques soe ... B2, B5, Hi2 
Courroies ... eee ... F7, Rao ” miniéres pa ... D14, H12, L7, R17 
Coussinets rotatoires .. -- Ais, F7 9 pour buanderies «. M3, 823 
Couverture pour chaudiéres «. C17 | » moulins “ae . M3 
Dynamométres _... LAS ... Bi, B17, B26, M27, N3, Matériel de chemin de fer . B17, Fo, G7 a Wi9 
Rig | Matériel de raffineries ... . H12, M3, W 
Electromagnétisme das .. 827 | Metallurgie électrique ; ¢ oe 
Elevateurs .. . os .. B27, Hi2, M4 Métaux P7 
Emeri et roues & emeri ... - Gio, Lis Moteurs & gaz et machines 2 huile } mn Do, H12, M3 
Engrenage Corliss eon a ae (Euvres de forge ... . + M31 
Evaporateurs «we -. M31 Outils aes es es . A2, Ag? Bs, B23, D15, D17, 
Excavateurs & vapeur... R17 lug, M29, 84, 89, W19 
Fabricants d’amiante_... wei . ©17, E10, 87 », et appareils a vide . 3, U 
Fabricants de bobines et de Paliers d’essieux ... Pi 
navettes ... .-. W16 Paliers pour Assises dechaudiéres BB 
Fabricants d’économiseurs de Pergoirs et coupeurs ou Haveurs 
combustible __... . Go du Charbon __... te . D14 
Fabricants de Fil.. $11 Photographie a san .. L6 
Fabricants de rouleaux, b broches Pistons “ne so one «oo 
et méchoirs one . R18 Pompes.... ie = ... C5, D12, D16, E6, B7, £11, 
Fabricants de soupapes ... . G16, T7 : H25, P5, R20, W21 
Fils et cables électriques ws Cg Pompes & air a . 7 
Fondeurs en cuivre ae ... B11, 3, 825 Ponts os ee eae : S&F, Hi2 
Fontes eve eee eee coe Sua, BQ, Pat Presses & forger R18 
Fourneaux .. ace ... Mi2 Purification et adoucissement de 
Fourniture d'acieries ; on an leau os és sas Ks, M26 
- etdefer ... BS Reservoirs d'eau ... ‘ .. Bag 
Galvanoplastie Souffleurs et Ventilateurs ... 822, M27 
Garniture métallique... - M33, £7, U1, V3 Traitement des Matiéres Vannes R2, 81 
Garniture pour tuyaux ... Tramways peed a A8, B1, B17,B18, B26 
Graisseurs ... on - i Tubes ose . Liz, R17 
Gruffes ne “ ia . C6 Tuyaux en acier et en fer . Li2 
Hégice & air nes oss ... M27 Ventilateurs électriques ... . G5, M27 
Hydro-extracteurs iid ... B13, M3, W17 Vis sans fin... . Hi2, Wi8 
Huile lubrifiante ... at .. Rio, W1 Voitures de chemin de fer Biz 





In the Century which is opening, the race for industrial supremacy will be to the swiftest. 
The time is gone by for time-honoured old houses to consider they are strong enough to do 
without advertising. So sure as America and Germany will occupy increasingly strong positions 
among the nations of the world will British manufacturers be compelled to give closer and closer 
attention to their advertising literature. Not a point must be lost. The man who has a good 
thing to advertise and fails to keep this fact consistently and persistently before the world—his 
world of probable buyers—will be run out of the race. If the old-established firms hide their lights 
under a bushel, the younger and more progressive will forge to the front. FeiLpEN’s MaGAzineE 
has proved itself essentially the biggest business ‘‘boomer’’ in Engineering literature. In 1901 it 
hopes to break its own record. Enterprising firms who wish to expand their connections are 
advised to book their space before the advertising rates are again advanced, 
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DAVEY, PAXMAN & Co., Ltd., 


COLCHESTER, England. Engines in all Sizes up to 1,500 h.p. 





“ECONOMIC” 
STEAM BOILER. 
FROM 8 H.P. AND UPWARDS. 





SEMI-FIXED COMPOUND 
ENGINE. 
MAKERS OF FROM 6 H.P. AND UPWaaDs. 

High Speed Engines 
“ESSEX” PATENT 
VERTICAL BOILER. Semi-Fixed Engines & Boilers 
FROM 2 H.P. AND UPWARDS. ' Horizontal Engines 
| Vertical Engines and Boilers 
Horizontal Winding Engines 
Vertical Hoisting Engines 
and Boilers 
| Compound Portable & Semi- 
Portable Engines 
Compound Horizontal Fixed 
Engines 
“Windsor” High Speed Non- 
Compound Vertical Engines 
Corliss’ & Trip-Gear Engines 
| Air Compressors. 











COUPLED HORIZONTAL 
ENGINE. 
FROM 40 H.P. AND UPWARDS. 


IMPROVED HORIZONTAL 
GIRDER ENGINE. 
FROM 4 H.P. 4ND UPWARDS. 











Awards anammenees, ENGINE. 
—_ = > at _ FROM 12 H.P. AND UPWARDS. 
COUPLED COMPOUND GIRDER Exhibitions. 





ENGINE. 
FROM 12 H.P. AND UPWARDS. 





Catalogues, Price Lists, 
Photos, and Estimates 
Post Free 
on application. 


we “WINDSOR” HIGH-SPEED 


LOCOMOTIVE SEMI-PORTABLE an VERTICAL COMPOUND 
BOILER. ENGINE. 


FROM 4 H.P. AND UPWARDS. FROM 4 H.P. AND UPWARDS. 











Kindly mention FEILDEN’S MAGAZINE when applying to Ad s:rtiszrs. 












































Feilden’s Magazine: 


vii 


Des Kaufers Rathgeber. 


Vorliegende Liste an zeite xiii und xvi enthalt die Namen so wie die Adressen fiir Correspondenz und Telegramme 
der hervorragendsten Englisch-sprechenden im Ingenieurwesen, dem Maschinen- und 
Schiffbau und den damit verwandten Industriesweigen thatigen 
Handels- und Fabriksanstalten. 
Nebst Angabe der von denselben erzeugten resp. in den Handel gebrachten Specialititen. 
G@” Um die Namen der Firmen, welche irgend eine der in der folgenden Liste enthaltenen Specialititen fabriciren, zu 


finden, bemerkeman die jedem-Namen beigefiigte Nummer und suche die entsprechende Nummer in der Firma-liste, Seite 


xiii. und xvi. 


Im Interesse unserer Leser haben wir in unserem Verlagslocal eine besondere Abtheilung zur Aufbewahrung und evtl. 


Einsicht von Catalogen und Preislisten der im Adressbuch angegebenen Firmen reservirt. 
den Abonnenten und Inseranten jederzeit absolut unentgeltlich frei. 


gerichtete Anfragen gern entweder brieflich oder miindlich beantwortet. 


@ 8 @ 


Asbestwaaren Fabrikanten _... C17, 87 

Aufzug und Afterlauber... -» G2, Hi2 

me ag .. B2, D14, H12, L7, R17 
Biegemasch <n 

Blascbalge se it~ . M27, 822 

Bogenlampe .. Dio 

Brauerei- Ingenieure ove . B2o 

Briicken _... ; . G7, Maa 

Biichsen fiir Aschenlagez . Pg 


Centrifugal-Trockenmaschine ... B13, M3, W17 
Condensatoren und Condensir- 


Anlagen ... sta .. Ei 
Quem (Aufzuge) . H12, Wi8 
Corliss-Getriebe ... - sae 
Dampfbagger_..... PrP .. Bi7 
Dampfbarkassen ... . Rig 
Dampfmaschinen und Locomo- 
tiven eos os eos ... B17, Baz, B24, Cig, D3, 
E11, Gi, H24, M5, 04, 
R17, W3 
Dampfventile «- 2 
Desinficirapparat .. one ny Mi2 


Draht-Fabrikanten. 
Dynamomaschinen , B17, B26, M27, N3, 
-* 
Eisen und Stahl Roéhren Li2 - 
Eisen und Stahlfabrik Anlagen Bs 
Eisenbahn-Betriebsmaterial ... B17, F9, G7, Pg 

B17 


Eisenbahn-Wagen di 
Elektrische Maschinen . C23, B17, B24, B26, B28, 
C23, Dio, B11, G6, N3, 


Pio, R17, Rig, 812, W' 
... 827 

Elektrische Tramwagen.. a pe Bi, B17, Bi8, B26 

Elektrische Ventilatoren M27 


Elektrischer Draht und Kabel . - G15 


Elektromagnetismus 


Elektrische Uhrn ... - Lg 
Fabrikant von Wellen Spindeln 
Flyern und Werkzeugen’_.... R18 


Galvano plastiche oe .. BS 
Gas Ingenieure .. B7, C13, C14, G2, K3, W18, 
W2o0 


Gasmotoren und Oelmaschinen... C24, Dg, M3 
a = alae R21 


Gussstiicke .. .. H2, Po, P11 

Haken ; aac 

Heizap; rat .. M15, M27 

Hochdfen ... «» M12 

Hydraulische Maschinen. ... B5, Hi2 

Indiaktoren oe «. Mgo 

Injektoren ... oe .. Mg 

Jauchenbehandlung pom .. R2, 81 

Kessel wan “as Baa, D3. Gi, H6, M3, 04, 
R14, R17 


Die Beniitzung derselben steht 
Auch werden simmtliche an FEILDEN’s MAGAZINE 


Kessel mit Olbeheizung ... . C18 
Kesselbedeckung ... -, C17, E10, 87 
Kessellagerboecke eos on DO 
Kohlenbohrer und _ Kobhlen- 

schneider... ee Pom «. D14 
Kohlensparer 
Kolben 
Krahne : B27, M4, 826 
Landwirtschaftliche Maschinen 23. R17, 823 
Luftpumpen ws H7 
Luftschiffsschrauben - | M27 
Luftverdichter 


Maschinen fiir Waschereien 


oo =e 
. M3, 823, W17 


Maschinen und Kesselausriistun; ng E11 


Maschinen Werkzeuge .. 


Maschinen zur Behandlung von 


Gespinsten (Geweben).. 
Mechanische Schiirer 
Messinggiesserei ... 
Metalle __... 7 
Metall- Dichtung 
Motorwagen Automotoren 
Oel-Miihlen- een = 
Olkannen ‘ 
Patent-Anwilte ... 
Pneumatische Werkzeuge und 


. A2, “a! Bs, B23, D15, D17, 


14, Mag, 89, W19 
.. Pg, S22, W16 
... Mi2 
. E11, 3, 825 
.. A11, Dii, P7 
.. 3, M33, 87, U1, V3 
C18 
. M3 
ic aan 
Bis 


Apparate... oa 

Pumpen ee 7S, D6, E6, £7, E11, 
H25, P5, R20, Wai 

Reinigung und npeeeonmaa 

des Wassers as KS, M26 
Rohrdichtung ani 
Rohren “ oe Pio, R17 
Rotirende Achsenlager oa MA At, F7 
Schiffsbauer ‘ sen . R14 
Schleitmaschinen ... .. Gio, Li5 
Schmiedstiicke .. M31 
Schmiedepressen ... .. Ri8 
Schmierapparate ... a 
Schraubentakel o =e 
Schmieroel . .. Rio, W1 
Schmirgel und Schmirgelrader... B23,, 15 
Schreibmaschinen. on 


Spule und ‘Schiitzemacher 
Stahl und Eisen Réhren... 


E8, S25, W11 
16 


. Li2 


Stahl und Eisenhiitten edi as 


Treibriemen 
Ventilklappenfabrikanten 
Verdaimpfer . 
Vorwarmer des Speisewassers + 
Wasserbehilter _... 
Zeichen- und Erd messungsin- 
strumente “ 
Zuckermaschinen ... 


... F7, L2, R2o 
. G16 


. Mgi 
. M12, M27 
a 


29 


a Ay, M28 
. M3 





AN... 
UNPARALLELED 











OPPORTUNITY. 











To all Readers of 
High-Class Technical Literature 


See pages Ixxix and Ixxx. 
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BROADBENT S an 
_.. HYDRO 


=~" EXTRACTORS. | 


Suspended Steam Driven. 

























Thomas Broadbent & Sons, 


LIMITED, 


London Address: Suffolk House, tee HU DDERSFIELD. 


Lawrence Pountney Hill, F.C. 
Kindly mention F& s MA E when applying to Advertisers, 




















UNIQUE RECORD!!! 


Certification of Facts of the First Importance to Advertisers. 








We give below a copy of the CERTI FICATE OF Cl RCU LATION 
of FEILDEN’S MAGAZINE, vouched by our auditors, Messrs. E, Layton Bennett & Cc., Chartered 


Accountants (Auditors to “ The Daily Mail”). 


COPY. 


& E. LAYTON BENNETT & CO. & 
CHARTERED ACCOUNTANTS. 


Bishopsgate House, 
55-56, Bishopsgate Street, 


Average Lomion, BL. Average 


1st November, 1900. 
For the Year 1900 ein teas. For the Year 1900 


In accordance with your instruc- 


EARLY 
NEARLY tions, we have examined the Circulation Books ™ 


| of the Feilden Publishing Co., Ltd., and we 
| | | | certify that the average number of copies printed | | | 
9 eee of *’ Feilden’s Magazine,’’ from preny elena ’ eee 
tember, 1900, amounted to 9,572 copies per issue, 
and that the average circulation (after deducting 


. 
Copies | returns) amounted to 7,869 copies per issue. Copies 


The first printing order for the November issue 





is 10,036 copies. 


per Month. per Month. 


Yours faithfully, 
Sed.) E. LAYTON BENNETT & Co. 


| 
LE | The Directors, er 
Gy | Messrs. The Feilden Publishing Co., Ltd., x 


Temple Chambers, Embankment, E.C. 








The average circulation of nearly 8,000 copies per issue, mentioned in above certificate, represents the SALE 
circulation only; the actual circulation amounts to nearly 10,000 copies per issue, as the returns referred 
to are judiciously distributed throughout the world in those quarters which, from our extensive experience, 
will best advance the influence of the Magazine to the benefit of our Advertisers, This magnificent and unique 
circulation shows an upward grade tendency month by month. 





Advertising spaces for 1901 now being planned. Early application is necessary 
to ensure remaining good positions. 
Address: THE MANAGER, ADvt. DEP?., 
THE FEILDEN PUBLISHING Co,, Ltb,, 
Temple Chambers, Embankment, London, E.C. 





































FEIbDEN’S MAGAZINE. 


Some Fortheoming Articles 
in the FEBRUARY and 
~<w=—_MARCH (1901) Jssues. 


Thermal Efficiency of Steam Engines. Electrical and Lift Equipment of the 
W. D. WansporouGcu. Central London Railway. 
W. N. TWELveTREES, M.I. Mech. EF. 
Steam Turbines for Electric Lighting. 
Joun Barker, M.LE.F. Power Hammers. 


oe ERNEST SAMUELSON, M.|Inst.C.E., 
British Commercial Supremacy. M.I. Mech. E. 


Ernest D. PHILLIPs. 


The Development of the White Lead In- 
dustry. 
L. M. G. CUTHBERTSON, F.C.S. 


Gold Mining Machinery. 


Puitie R. ByjORLING. 


Midland Railway Enterprise: New Line 
from New Mills to Heaton Mersey. Steam Pipes at Sea and on Shore. 
C. E. Aten, A.I. Mech. E. STEPHEN H. Terry, M.Inst.C.E. 





Succeeding Numbers of FEILDEN’S MAGAZINE will contain some Articles by great writers 


of the utmost_commercial and technical value. Arrangements have already been made for the publica- 





tion of upwards of Fifty Special signed Articles on vitally important subjects. With the exception of 





above list, which applies to the next two issues, we have no space to enumerate them here. 





12/6 sent NOW will place you on our subscription list for a year’s issues 
{including special numbers), post free, on the finest English art 


paper. We cannot guarantee any back numbers of the issues for 1901. 


Therefore, ensure getting your copies by subscribing NOW. 





Note.—In forwarding your subscription, please distinctly state from which issue same is to 
commence, and give full name and address, together with trade, business, or profession, for our Register. 


Subscription Form will be forwarded (if required), together with Prospectus of Contents of back 
issues, on application. 


Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers. 





















Steam €Enaines. 








Willans’ 
CENTRAL VALVE 


© © ee ee Engine. 


Grand Prix, Paris, 1900. 















TRIPLE EXPANSION, 3,000 H.P. 








Willans & Robinson, Ltd., Rugby, England. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 











Vi, . Metallic packings. 6 
Aree Portable ‘aa 5. 
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- v Royal Letters Patent. 





The ‘‘ LANCASTER” 


(R.T.M.) 


METALLIC PACKINGS. 


id 


Supplied to British and Foreign Navies and all Principal Engineers. Catalogues sent Free on Application. 


LANCASTER & TONGE, Ltd., engineers, Pendleton,”**" “ancxss™ 
22h4 & 
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BROWN & MAY Ltd. ENGINEERS and 
9 @ BOILER MAKERS 
ESTABLISHED FORTY-FIVE YEARS. 
MAKERS OF 
High-pressure & Compound 
Portable, Semi-portable, 
Undertype & Horizontal 
Engines, 
High-pressure Independent 
Vertical Engines, 
and combined with 
Vertical Multitubular or 
Vertical Cross-tube 
Boilers, 
Loco-type Boilers. 


CATALOGUES free on application, in English, French, 
Russian, German, Spanish, and Portuguese. 





0606000060000 
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This illustration represents a 12 (Nominal) H.P. Compounp 


Portable Engine, fitted with high-speed sensitive Governor * 
capable of developing 30 brake H.P. in normal work. Coal 
ng. consumption (with maximum load) 2°77 Ibs. of coal per brake 
9 H.P. per hour. 


J 
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Kindly mention FE\LDEN’S MAGAZINE when applying to Advertisers. 
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FEILDEN’S MAGAZINE: Directory. 
The numbers against the names refer to the corresponding numbers against the Specialities on pages iii, v, 


FEILDEN’S MAGAZINE: Annuaire de I’ Acheteur. 


xiii 


vii. 


Les numéros en regard des noms se rapportent aux numéros correspondants en regard des Spécialités aux 


pages iii, v, vii. 


FEILDEN’S MAGAZINE: Des Kaufers Rathgeber. 


Die Nummern neben den Namen bezichen sich auf die betreffenden Nummern neben den Specialitdten aux 


Seiten iii, v, vii. 













































































Asto’ 
HARKS PATENT FEED- WATER FILTERS, 2, Hamilton See: Greenock 


(Continuea on bage xvi.) 








Windtight, Greenock .. 


, Windtight, London 














‘ 1. Al. 5. Moreing and McCutcheon’s. 9. Bedford McNeill’s. 
Cist of Codes e 2, ABC. 6. Lieber’s. to. Ager’s. 
3 3. Engineering. 7. Hawke’s Premier. 11, Standt and Hundin’s, 
& 4. Moreing’s. 8. Unicode. 12. Moreing and Neal’s. 
Telegraphic or Cable Codes 
Name of Firm. Postal Address. yo rte Telephone No. used. 
Nom de la Maison. Adresse Postale Adresse Telephone No. Codes 
: ° Télégraphique. 7 
Telegraphiache 
Name der Firm. Postadresse. | oder oe nell Fernsprecher No. Coden. 
A 1 ACME TONE ENGRAVING CO., Ltd. Watford, Herts, 3 9, Arundel St., Acme, Watford 25, Watford 
Sirand, W. 4008 Gerrard 
A 2 ees GEORGE Shefiield Milling. Sheffield * Nat. 985 .. a 
A 8 ASKHAM BROS. & WILSON, | Ita. Sheffield Askar, SROMGG 4g cc ttssccne 
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D 10 DAVY, J. 3 & 5, Crown Court, Old ‘Broad Management 152, Avenue 
Street, E.C. 
Dill DELTA METAL CO., Ltd. 110, Cannon Street, E.C. Delta, London .. Avenue, 11,292 .. 2 
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D 15 DAVIS & PRIMROSE, Ltd. Gt. Junetion St., Edinburgh :. | Etna, Leith —.. 1,2 
D 16 DRYSDALE & CO... ae Bon Accord Engine Works, Lon- | Bon Accord, Glz isgow. 
don Road, Glasgow 
D 17 | DEMPSTER, MOORE & CO. 49, Robertson Street, Glasgow .. | Dempster, Glasgow 505 > 
E 6 EVANS, ae & SONS Culwell Works, Wolverhampton vans, Wolverhampton | 39 .. ae 2 
E 7 EDWARDS AIR PUMP SYNDICATE, Ltd. 3 & 5, C1 sown Court, Old Broad | Management, London, 152 Avenue 2,39 
tree 
E 9 Denote On ne. UNITED ELECTRIC 36& 37. oe Street, Cheapside, | Ediswan, London 805 Bank .. 
E 10 EMM Vv Me Works, Stalybridge E emenett, Stalybridge .. 156 .. ae sie Pes 
E il ERNEST SCOTT & MOUNTAIN Ltd. Close Works, Newcastle-on- “Tyne isco, N’castle-on- Tyne 12 59. P.O., 432. 1,2 
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The Utilisation of Towns Refuse 


for some practical purpose has been successfully solved, and there is, therefore, no reason why every 
township should not have its own Electric Installation, and obtain the power from its dust bins. 











At] DARWEN, LANCS, the whole of the power for ELECTRIC LIGHT 
INSTALLATION is obtained from TOWN’S REFUSE, no coal-fixed Boilers 
being provided. At ST. HELENS the ELECTRIC TRAMS are worked from 


REFUSE DESTRUCTORS. 
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The Meldrum Patent 
Sine Destru CPO for Burning 


Jowns 
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TWENTY-SIX ORDERS IN HAND, including the following: 


LANCASTER (2) FLEETWOOD, NELSON, HEYWOOD, 
BANGOR, WREXHAM, WALKER-ON-TYNE, MANCHESTER, 
GRAYS, SHIPLEY, BARROW-IN-FURNESS, BOLTON, 
BLACKBURN, ETC., ETC, 
& @ ® 


Write for full particulars, stating weight of Refuse per annum, and for what purpose 
you would wish to use the power, when we shall be glad to submit a suitable scheme. 


Meldrum Bros. Lid. 


Nilantic Works, Manchester. 
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A couple or months ago, when coal which for- and soon discovered that coke dust made a very satis- 
merly cost us 8s. per ton rose to 12s. 6d., we read factory fuel for steam raising. Our second boiler 
a lecture on the cost of steam production, by John was then fitted, and we are now burning coke dust 
Holliday, in which the following paragraph ap on the two almost exclusively. From an economical 
peared :— point of view the experiment is very satisfactory, as 

Mr. Bryan Donkin, M.Inst.C.E has published will be seen from the following figures :— 
figures from some tests he carried out with different Amnge wah, cxch eal, on ene baller. 
kinds of fuel in the same boiler, the conditions in all ; ioe” 
cases being the same ; the results are comparable on 45 omne at 128. 6d. srsvetenses ote sseeenneoeneas 28 2 6 
the basis of the cost of fuel required to evaporate nee enh earn naa rs ssnatioe settnee zeae? © 
1,000 gallons. 423 16 6 

Ww Cc F fuel Present consumption on two boilers. £ 

Jater ost of fue s. 2. 

Kind of Fuel. Cost of fuel Evaporated per 1,000 Six tons of coal at 9s. 3¢ 215 'e 

per Ton. per Pound Gallons Coke dust .. 3 4.0 

P of M uel. ar one Two extra stokers.. oveabasananks ss 62 FBO 

s. a . Ss. a. eee ae 

* Dust gen ~e 5 0° © 3 8 Ashes, 12 loads at 25... ssscscsssssesss ssssssueee I § 0 
” eish coa 10 o 8 5 3 

c. Large ” wees 22 0 9 10 II Lio 5 6 


ee eee 


sf Se, eee 


Se a ee 


pm es 


Discovering that the Sheffield Gas Company made 
a considerable quantity of coke dust, which they gave 
away to builders and others, we entered into a 
contract for a supply for three years. Having a 
spare boiler, we had Meldrums’ forced draught fitted, 


We shall be pleased to show the arrangement to 
anyone interested in the subject of the economical 
production of steam. There is no smoke from the 
chimney-stack of the ‘‘ Telegraph” Office, which is 
another good point in favour of coke dust as fuel. 
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MMIELDRUM BROTHERS, Limiteg, 
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Engineers, 


ATLANTIC WORKS, MANCHESTER. 


LONDON OFFICES: Telegrams: — “MELDRUM,” Manchester, London, Leeds, 
66, Victoria Street, Westminster. Paris, Stockholm. 
LEEDS OFFICES: National Telephone Nos. :—1674, Manchester ; 
5, East Parade. 193, Westminster; 1391, Leeds. 
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The numbers against the names refer to the corresponding numbers against the Specialities on pages iii, v, vii. 


FEILDEN’S MAGAZINE: Annuaire de I!’ Acheteur. 
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pages iii, v, vii. 
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Westinghouse 


Design Electric Tramways and Railways. 


Write for particulars to 


The 


British Westinghouse 


Electric & Mfg. Co. Ltd., 


Head Offices: 
Norfolk Street, Strand, London, W.C. 


Branch Office: 
5, Cross Street, Manchester. 


For Australia, New Zealand and Tasmania, communicate with : 
Noyes Bros., 31, O’Connell Street, Sydney. 
Noyes Bros., 15 & 17, Queen Street, Melbourne. 


For South Africa, communicate with: 
Leaycraft & Co., Capetown. 
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Fi: eilden’s Magazine 


THE WORLD’S RECORD OF 


Industrial Progress. 


Vol. 4. No. 1. 


ANNOUNCEMENTS. 
@ 


Ordinary issues of FeILDEN’s MaGAzinE are published 
at the deginning of every month. ‘The current issue, 
owing to its size and special nature, is published on the 
r4th inst. 

In consequence of the large number of pages, the careful 
nature of the printing required for high-class production, 
the advance arrangements for extensive circulation, and in 
order to facilitate departmental business, observance of the 
following rules is necessary :— 

Literary Matter to reach the offices not later than the 1st 
of month (as much earlier as possible) previous to date of 
publication. Communications to be addressed “ Epi Tortat 
Derr. 

Advertisements for insertion in next issue must be 
received not later than 15th of month (as much earlier as 
possible), to insure correct classification. All con:munica- 
tions »¢ same tu be marked *‘ Apvr. Derr.” Advertising 
Rates, on application, regulated according to positions 
available. 

Subscriptions and letters 7 copies to be marked 
* SuspscripTion Dept.” 

The Annual Subscription to FE1LDEN’s MAGAZINE is 
12s. 6d. (post free) the world over. Single copies : on art 
paper, 1s., by post, 1s. 4d.; on ordinary good printing 
paper, 6d., by post, rod. Subscribers are entitled to the 
best (art paper) copies and to ALL SPECIAL ISSUES. 

Buvers’ Guipe, INDEX To AbvERTISERs, and Directory 
of leading B ritish Manufac turers. Pages iiand iv of second 
cover, and pages iii to xvi (in first part of Magazine). 

FeILvENPvuBLISHING Co., Ltb., 
Temple Chambers, Embankment, London, E.C. 


Telegraphic Address—‘*‘ IMPREGNATE, LONDON.” 


> 


THe Feitpen PustisuinG Co., Lrp., have accredited 
agents all over the world eushing the sale of Feit DEN’S 
MAGAZINE. 


The Title-page and Index to Volume II. are now 
reprinting. 


THE EDITOR will be pleased to consider Literary 
Contributions dealing with subjects within the purview 
of this Magazine, and to make satisfactory arrangements 
with Contributors if MSS. be accepted for publication. 
High-class engravings from photos and drawings will be 
prepared free of cost to the writer. 

ae) 
The whole of the contents of this publication—including 
title, style, matter, treatment and designs—is copyright. 


Full rights are reserved, and summary action will be 
taken for infringement. 


JANUARY, 1901. 
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Important Notice to Subscribers. 


Those who have not renewed their Annual Subscrip- 
tions, now expiring, should do so without delay as: owing 
to the increasing sale of the Magazine, it is impossible to 
guarantee copies of all back numbers for any length of 
time. Arrangements are being made for some magnificent 
and specially valuable future issues. Regular subscribers 
can make sure of these: 12s. 6d. (prepaid) covers the 
art-paper editions post free for twelve months. 
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THE MOVEMENT TOWARDS NATIONAL UNITY. 








A MONTHLY MAGAZINE 
Having for its leading object the promotion 
of the effective union of 


HOME GOUNTRY AND COLONIES... 
Monthly, 6d. Annual Subscription, 6s., post free. 


The sixth year of issue begins in January, 1901. Since 
its commencement the Magazine has served as a record 
of the National Unity Movement in its main lines of 
development. A full Diary of Progress has been for some 
time one of the features of the publication. A Gallery 
of Engraved Portraits of National Worthies, Men and 
Women, 1s in course of issue, with accompanying bio- 
graphies by capable authors. Cartoons by John Proctor 
and other artists appear regularly ; also articles upon the 
most significant topics connected with the movement by 
skilled writers and students. Portraits in colours appear 
from time to time, and are given to subscribers of the 
Magazine. 


2, Great ‘Smith Street, 
Westminster, LONDON, S.W. 


P. S. KING & SON, 
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ELECTRIC 
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CONTINUOUS CURRENT. 
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Newest Designs. 
Latest Jmprovements. 
SIZES UP 10,15 H.P. 
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Electromotors Ltd., 
Openshaw, MANCHESTER. 
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PRESTON, Lancs. — 


Telegrams : 
“ COULTHARDS, PRESTON.” 
A.B.C. Code used. 


Nat. Telephone: No. 140. 


} 
TWO TO THREE TON BREWERS’ DRAY. 











Makers of Patent PP ou heeucation. 
Steam-Driven Motor Vehicles, 
With TRIPLE-Expansion Engines. 









* LaP 


Kindly mention FFALDEN’S MAGAZINE when applying to Advertisers. 
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Special Offer to our Sint 





Advertisers and Readers. 





Owing to the large number of half-tone blocks which we have from time to time 
prepared at our own expense to illustrate the articles of contributors and the announce- 
ments of advertisers, many of which are still in our possession, we have, owing to the 
rapid increase of our business, for the present no available room for their storage. We 
should, therefore, be willing to dispose of them to the respective contributors or advertisers 
to whose subjects or specialties they refer, at HALF THEIR ORIGINAL COST TO 





US, or, failing their being secured by such contributors or advertisers within a month 


from publication, to any approved persons on the same terms. The blocks are in every 
case of the highest possible grade, being specially prepared and engraved on the finest 
copper, and in consequence of the careful and lasting hand work put into them they will 
stand any amount of printing without deterioration; copper blocks being, of course, far 
superior in every way to process engravings on zinc. Those of our friends who desire 
to avail themselves of this opportunity for acquiring new engravings of the highest 
class, at half their actual cost to us, should communicate at once with our ART 
DEPARTMENT, the Manager of which will furnish full particulars as to price, &c., 
upon receipt of enquiries. 





THE FEILDEN PUBLISHING COMPANY, LTD., 


TEMPLE CHAMBERS, TEMPLE AVENUE, 
LONDON, E.C. 





MANNING, WARDLE & CO., 


sc” 


Makers of .. 
LOCOMOTIVE 
ENGINES 


for any width of gauge 
and for all purposes. 


TANK ENGINES 
up to 15-in, cylinders, 
on four or six wheels,. 
always in stock or in 
progress, 

a 
Makers of . 

ROBBINS’ PATENT 

DRIVING AXLEBOXES. 

~ 


Specifications, Photos, and 
Prices on application, and 
Special Designs sentonreceipt 
of particulars of require 
and the ‘‘ Engineering Telegraph” Codes used. p Ag 


Boyne Engine Works, LEEDS. 





Kindly mention FEILDEN’S MAGAZINE when abplying to Advertisers. 











THE MIRRLEES WATSON COMPANY, 


ENGINEERS, 





LTD., 


GLASGOW. 


Telegrams: MIRRLEES, Glasgow. 


MW Soe iat beh | 


COMPOUND STEAM DRIVEN SURFACE CONDENSING PLANT. 

These plants are designed specially to meet the needs of Electric Light and Power Stations, and are made in 
Twenty-one Different Sizes, giving capacities ranging from 2,000 lbs. of steam per hour to 45,000 lbs. per 
hour. Every care has been taken to make all parts easy of access, and the design secures positive alignment of 
parts and consequently ease in working. The Air and Circulating Pumps are of ample capacity, as also the 
Condenser, which can be arranged independently if desired. 


We manufacture CONDENSING PLANT of every description. Steam, Electrically and Belt Driven. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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( aoe MORE Engines, §¢. 


Ruston, Proctor & Co., Ltd., Lincoln, 


Makers of... 











TRACTION 
ENGINES, 
Evectric LIGHt1 
ENGINES, AND 
STEAM BOILers 
OF ALi TYPES, 
STEAM NAvVVIEs, 
WINDING AND 
Pumpinc GEARS, 
MAIzE SHELLERS, 
Corn MILLs, 
SuGarR CANE 
CRUSHERS, 

&c., &c., &C. 


Catalogues in all 
Continental 


SIMPLE and COMPOUND VERTICAL languages. 
STEAM ENCINES 


SIMPLE and COMPOUND HORIZONTAL STEAM ENGINES, 
with Corliss and other Gears. 


22,700 
STEAM 
ENGINES 
SOLD. 


MEDALS. 








STEAM THRASHING MACHINERY. 





Kindly mention FEILDEN’S MAGAZINE when afplying to Advertisers. 












seal pal OIL ENGINES SIMPLEST ENGINES RUNNING. | 



























Economical 
Reliable... . 
Easily ....s 
. . Managed. : 
» . and Safe. ’ 
~~ 
Makers of the 
Largest Oil .. 
Engines in the 
World. 
~~ 
Contractors to 
Her Majesty’s 
~= Government. 


R. CUNDALL .° SONS, Limited, | 


























T@onvart, suecey." SHIPLEY, LONDON, and PARIS. ““Qu isan. 
I] <—For AUTO-CARS | 
4 





MU, No End Thrust either when 

//) Driving or Idle. 

ong Yy, & 
all Classes ; 
of Mill Work. (e { 
— Neng : 

a a 
Noiseless Reversing Gears hy 


for Launch and General Work. 


TRENT STREET, ATTERCLIFFE, SHEFFIELD. 












Kindly mention FR1LDEN’S MAGAZINE when applying to Advertisers. 
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Gas and Oil Engines. 
Ball Bearings. 












Made in all sizes 
from | B.HP. 


“ | io f 
= 
Y . \ 7] f 4 
CLAWTON SPARSE oy \ ‘ Sf e 


ENGINEERS 







MANCHESTER 


oN by) ae = THE SIMPLEST 

ENGINE 

IN THE MARKET. 
* ; 

Fully Guaranteed. 







SRE mn 9 ee se of 










Tremere m2 


LAWTON & PARKER, sritannia works, Ardwick, MANCHESTER. 


TO BE SEEN WORKING AND PRICES ON APPLICATION AT 
St. Ann’s Chambers, Gt. Smith Street, WESTMINSTER. 


POSS SSSSSSSSSSSSSSSSSSSSS SSS SS SSSOSSOSOOVOSOOSD 


{THE PARAGON 
veneer, Oi ENGINE. 


ABERGAVENNY.” 
THE SIMPLEST ENGINE MADE. 


eases 


Cv tae BE. rae te 





SPECIALLY ADAPTED FOR LAUNCHES, PUMPING, 
FARM WORK, ELECTRIC LIGHTING, ETC. 


im 


An Impulse 
every 
Revolution. 
















Has no Valves 
or Levers.} 
1,2,3,4,0&8 
B.H.P. always 
in stock or 
progress, 
Runs in either 
Direction. 


POSS SSSSSSSSSSSSSSSSSS SISOS SSSSSOSEOSOSSS ESOS OOO® 





2 B.H.P. LAUNCH ENGINE. 


GEO. DAVIES & @CO., 
Encineers, ABERGAVENNY, ENG. 


POSS SSSSOSOSO SOOO OHOOSHOSODO DODO ODODOOOOOOOD 








SOSSSSSSSS SSS SPSS SSSSHSSSEOESOSHESHHSSESOSOSEOVESOSOOOEOOOESOHSSD 


SL SSSOSSOOOSOOSD 











Kindly mention F&ILDEN’S MAGAZINE when applying to Advertisers. 
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Coal-Cutting Machinery, 


A. RUTHERFORD & Co. uno, 


Shipbuilders and 

Repairers, Engineers 

and Boiler Makers. 
aa) 


LOBES Shipbuilding. Steam Bammers. 








Every description of 
Launch, Barge, Lighter, 
Surf Boat, &c., &c. 

a a) 


Builders to the British and 
Foreign Admiralties and the 
Royal National Lifeboat Insti- 
tution. 


STEAM HAMMERS 


ALL KINDS AND SIZES 


« FOR - 


FORGES ano SMITHS’ SHOPS. 


DAVIS & PRIMROSE, 
Great Junction Street, 
EDINBURGH. 


JOHN DAVIS & SON,“ Sepey 
9 .. DERBY... 
AND 26, VICTORIA STREET, WESTMINSTER, 5S.W. 
ELECTRIC— 
Lighting. 
Hauling. 
Pumping. 
Blasting Apparatus. 
Telephones, 
Signals. 


JEFFREY ELECTRIC LONG-WALL COAL: 
CUTTING MACHINE a. 


Cuts at floor level, Speed can be regulated | Long-Wall and Pillar and 











while running, from 80 to 120 yards per shift. Stail Systems. 
Only one rail required. Holes up to 6 feet. COAL-DRILLING MACHINES 


CATALOGUES FREE ON APPLICATION. 





Kindly mention FE\LDEN’S MAGAZINE! when appl ing to Advertisers. 














rs Sr ae 
Feed - w water Filters. \ 
Corn Bins, Oil Tanks, §c. 











Nat. Telephone Nos. : 
Greenock, 127. 


2 073, Bank. L... THE H A RP R S 
ata FILTER 2 } 


MARINE and LAND Purposes. 


Larger area of Filtering |Medium ‘per I.H.P. than 
‘any other Filter. 
FITTED ON SUCTION AND DELIVERY SIDE OF (PUMPS.' 
Supplied to most of the 
PRINCIPAL NAVIES and S.S. COMPANIES 
IN THE WORLD. 


ADMIRALTY LIST. 

















Catalogues and Prices on Application. 


™ Harris Patent Feed-Water Filters u«. 


2, Hamilton St.,. GREENOCK, Scotland. 
Tel Windtight, G k. 
— ee LONDON OFFICES}: 73, Queen Victoria Street. 






























CORN BINS. | = OIL TANKS 

AND W.p, 
DUST BINS. CABINETS. ¢ BUTTERFIELD 
PEOPLE WONDER and say to Qn Nein 


Butterfield P You are always TANK 
MiNi CTURER. 


_ busy, and keep no TRAVELLERS! 
, | SAY, Low Price, Good 
} Quality, Quick Delivery, is 
the key to my progress. Get my 
quotations for a few of my 
SPECIALITIES, and you will find 
they answer as above. If these goods 
' interest you, have a sample sent for 
inspection at my expense and compare 
GAS ENGINE TANK J with other makers. 


SMALL PROFITS. QUICK RETURNS. 





W. P. " BUTTERFIELD, Galvanizing Works, SHIPLEY. 


LARGEST MAKER OF GAS AND OIL ENGINE TANKS IN THE WORLD. 





‘Kindly mention FEALDEN’S MAGAZINE when appiying to Advertisers, 





















JOSEPH EVANS & SONS, 


CULWELL WORKS, 


WOLVERHAMPTON. 


‘* BVANS, Wolverhampton.”’ ? LONDON OFFICE :— 
Nat. Telephone No. 39. wa ~ 16, UNION COURT 
. v= ? 
2 OLD BROAD STREET, 
= . E.c. 
> 


NEWCASTLE-ON-TYNE, 
GLASGOW, MANCHESTER, 
CARDIFF. 


“CORNISH” DOUBLE ACTING RAM PUMPING ENGINE 
FOR COLLIERIES, MINES, ETC. 


_.. PUMPS AND... 
PUMPING MACHINERY. 











Kindly mention FEILDEN’S MAGAZINE when applying to A advertisers. 





pumps and 
aati Water Filters, 





FOR ALL PURPOSES 
AND PRESSURES. 


SINGLEX, Steam, Motor, 
DUPLEX, = and or 
TRIPLEX. Belt Driven. 
< 
INDEPENDENT SURFACE 
And JET CONDENSING PLANTS. 


Ps 
PATENT GRAVITATION 
FEED-WATER FILTERS 


LIST & MUNN’S PATENT). 


We have made them from smallest to 
30,000 1.H.P. 


LARGE FILTERING SURFACE, 
AND GREAT EFFICIENCY. 


ON ADMIRALTY LIST. 


Telegrams: ‘‘ HOISTING, GLASGOW.”’ 
Codes: ABC and our own. 


> 


Particulars on application. 


HIGH 
SERVICE 
DUPLEX 
PUMP. 


J. H. CARRUTHERS & Co., Polmadie lron Works, GLASGOW. 


Kindly mention FEILDEN’S MAGAZINE = when applying to to Advertisers. 








B 
Boilers, Forgings, etc. 5] NOUS 








HARTLEY & SUGDEN 


(Limited), 


ae Havirax. 


Makers of . . 


RIVE TED VERTICAL 
STEAM BOILERS 


for Motor and 
Heating Purposes. 


WELDED 
BOILERS 


for Low Pressure, 
Hot Water and 


Steam Heating. 


> 
Welaed Reservoirs, Steam Jacketed 
Pans, Cylinders for Soap Works; 
Riveted and Welded Pans, Coolers, 
&c., for Chemical Works. 
> 
Contractors to the ADMIRALTY and 
HER MAJjEsTY’s BOARD OF WoRKS. 





ARIPO OE NGOE NING ENGINE NGIENGING A 


CURES CRANK & FORGE C0., LTD.. 


Manufacturers of LINCOLN. 
CRANKS 


“CRANKS, LINCOLN.” Bent, Solid, 


and FORGINGS of all Descriptions, 
IN SIEMENS MARTIN OR 
BESSEMER STEEL. 
On Admiralty List. Black, Rough Machined, or Finished Bright. 


TELEGRAMS : 
or built up; 


VASO DAY ING YRAUPUUIVINGING 





Kindly mention FEILDEN’S Mac AZINE when applying to Advertisers. 
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¢ Drill Steel, plate Bending Machines, \ 
Tool Racks, Cranes. 


—_ 


}JADFIELD’ Ss STEEL FOUNDRY CO., LIMITED, 
**HECLON’”’ SHEFFIELD. 


Mining Drill . COLLIERY AND MINING REQUISITES, 


i PATENT PROP WITHDRAWERS. 
Steel —cos@foo— 


SPECIAL TOOL STEELS, © STEEL TUB WHEELS AND AXLES. 


STEEL CASTINGS AND FORGINGS. 


. , sas conan ai HEAVY 
: MACHINE 
TOOLS 


WRITE 
George Addy, M.1I.M.E. 
SHEFFIELD. 


CRANES are our SPECIALITY 


and Lifting Machinery by 
, STEAM, HAND, ELECTRIC, 
Save their cost . . . a AIR, and HYDRAULIC POWER. 


four times i ear. — y 
a ae ee ee — London Offices. 9, VICTORIA st, WESTMINSTER, S.W. 
i ’ Te : ACCROCHER . oe 











THOUSANDS IN USE.: 
@ 


Contractor to the 


> 
War Office, 
' | \ Admiralty, 
x India Office, 


49, DEANSGATE. MANCHESTER. \ — 
; . a Governments, 
Telegrams : \ Home and 


Foreign 


** BROWNISH,” 5 , 

MANCHESTER. | \ R oo 
,? ways, 

At Code used. \ pear 


Telephone 4337. 


THOMAS SMITH, 
Steam‘Crane Works, Old — RODLEY, Nr. LEEDS. 
Telegrams - -- ‘SMITH RODLEY 


To save the Oil from 
=. Waste and Chips. 








Kindly mention FEILDEN’S MAG AZINE when applying to Advertisers. 





—. 


 -<emn Dachine Cools. 


J. PA ' So Canal Iron Works, 
- papenpet N, SHIPLEY, YORKS. 











Send for our Catalogue of ANGLO-AMERICAN 


LATHES, MILLING MACHINES, PATENT GEAR CUTTERS 


AND 


PARKINSON’S “PERFECT” VICES. 


DEMPSTER, MOORE & CO., 


srostat. 49, Robertson Street, & GLASGOW and LONDON. 





Pit == = — = 
a | 


ola 


ANN 


of Every 
Description 
and Size. 


Kindly mention FEALDEN’S MAGAZINE when applying to Advertisers. 








Jhe International 
Pneumatie Jool Co., Ld. 


MANUFACTURERS OF 


‘‘ Littte Giant” Toots. 


* * Ke & 
Economical. IRON “LITTLE GIANT” 


No Vibration. he. LONG STROKE HAMMER 


eee Was. © (PATENTED) 
= dogg vs ope ‘eS «SPECIALLY ADAPTED FOR 
nig esp -soelagan : '\ RIVETING. 
perform Five times more ; 
work than by hand. 


0000 


























000 


Will drive up to 13-iN. Rivets. 
0000 
The Simplest and Most 
Durable Hand Riveter 
on the Market. 


We shall be pleased to send 

on application a copy of our new 
‘“*H’’ Catalogue containing useful 
information and particulars of . 


ALL TYPES OF PNEUMATIC TOOLS 


0000 00000000 


NOTE.—We hold a stock of AIR COMPRESSORS 
of all sizes for immediate delivery. 


€ 


ee Agents ... 


SCOTLAND— 
James Mcliwraith & Co., 
92, West Regent Street, Glasgow. 


NEWCASTLE-ON-TYNE— 
Wm, Reid & Co., 44, Dean Street. 


S, AFRICA, CHINA & JAPAN— 
R. ©. McKerrow, 7, Victoria St.,Westminster, S.W. 


INDIA—Heatly & Gresham, 6, Waterloo Street, Calcutta. 

Main Offices: PALACE CHAMBERS, 9, BRIDGE ST., WESTMINSTER, S.W. 

ees TSS. 'W. FOS, Benne i elas. 
GIANTRY, LOnbER.” Works: CHIPPENHAM, WILTS, ENGLAND. 8, CHIPPENHAM. | 


Kindly mention FRILDEN’S MAGAZINE when applying to Adi ertisers. 





Forging Machines. 
Machine Tools. 
an ee ee OO 








— 


MACHINES 


With TWO, THREE, FOUR, 
or FIVE HAMMERS, various 
sizes and weights, ranging 
. from 23 cwt. to 6 toms. .. 


SAWING MACHINES FOR HOT IRON, COKE- 
BREAKING MACHINES, AND OTHER TOOLS; 
FLUTED ROLLERS, SPINDLES, AND FLYERS; 
RING SPINDLES FOR COTTON MACHINERY. 


WM. RYDER, 


Beehive Works, BOLTON. 


Telegraphic Address: ‘ Beznive, Botton.” Telephone: No. 55. 








IN STOCK. 


oft. & 3ft. 6in. Radial Drilling 
Machines. 


4ft. 6in., 4ft., & 3ft. 6in. Wall 
Radial Drilling Machines. 


36in., 30in., & 24in. Double 
Geared Vertical Pillar Drilling 
Machines. 


24 in. Sao Speed ditto, 1} in. 


wig aiee soos suse ent Ml MACHINE TOOLS 


Drilling Machine. 
of every description. 


GEORGE SWIFT 


St. Thomas St., 
HALIFAX. 





8in. & 20in. 
Machines. 


Mandrell Stands for Mandrelis 


Bench Drilling 





from jin. up to 6} in. diam. 


IN PROGRESS. 


16in. Stroke Power Geared Slot- 
ting Machine, Quick ‘Return 
Motion, Canting Table, &c. 


Also other Cools in Progress. 


DRILLING MACHINES 


a speciality. 
Yearly output over 250. 





CATALOGUE ON APPLICATION. 


Kindly mention FEILDEN’S MAGAZINE when applying to Aavertisers. 
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ATLAS Tool WORKS LEVENSHULME, 


MANCHESTER. 


ARM AND BODY 
ALL ONE CASTING. 








DIMENSIONS. 
Table, 48” long, 12” wide 
Longitudinal traverse, 30” 
Transverse traverse . 12” 
Vertical traverse . . 18” 




















Deliver from Stock. 


No. 12 MILLING MACHINE. 


™* ATLAS ENGINEERING CO.,“‘worxs, LEVENSHULME, MANCHESTER. 


BILLS, HANDLEY & CO.,| gueM™csmecg omit. 


50, Summer Row, eae 4) noe 
BIRMINGHAM. (\, . 





@ 


High-Clas cele fe) JAMES J. GUEST 


Newmarket St., 


Machine = z = Dh BIRMINGHAM. 


Tools . = i HIGH CLASS 


And the following E F a 4 GRINDERS 
SPECIALITIES :— — , y be <i 


BRASS- MILLING MACHINE, Sea 4 , ae © 


Emery Wheel Machines, 
Special Tube Polishing Machine, UNIVERSAL AND CUTTER GRINDER. 
99 »»  Cutting-ofT _,, For Arbors, Taper Shanks, Cutters—straight, taper, 
» Drilling 99 spiral, angular—Gear Cutters, Formed Cutters, 
Patent Shaft Carriers. Taps, Reamers, Endmills, Gauges — male, 
SEND FOR OUR « CA TALOGUES. female, snap, straight edges, etc. 


4 inaly 1 mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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NOUSTRAL 








Barker Oxley, 


Boiler Maker, 
DONNISTHORPE STREET, HUNSLET, 
LEEDS. 


» Nat. Tex.: 1605. @ 


A LARGE STOCK OF BOILERS BY 
VARIOUS WELL-KNOWN MAKERS 
ALWAYS IN STOCK. 

@ 


STEAM ENGINES. 
BOILER TANKS. 
BOILER FLUES. 
CHEMICAL MACHINERY. 
@ 


PRICES AND PARTICULARS ON APPLICATION... 


All Goods are offered subject to being 
unsold. 








Highest Resistance 
to Corrosion, 


Se 


YELLOW METAL, 
DELTA or 
MANGANESE BRONZE 
and other Alloys. 

So 


= Delta Metal Co. kta., 


(Alexander Dick’s Patents.) 
110, CANNON STREET, LONDON. E.C. 





A Noiseless and - - 


Perfectly Simple. 
No Wrist Pins, 





Positive Corliss Gear, 


Trip Gear, etc., 


to break and 





THE TURNER-PEGG PATENT. 


“* The cut-off arranged to take 
place at the highest speed of the 
valve motion.” — (Tue 
24th June, 1898.) 
thus ensured. 


EncineER, 
Sharp cut-off 


Full description with Diagrams 
sent Post Free on application to the 
Patentees and Sole Makers:— 


get out of order. 


“ 2eracat 


ERcf. WR ee 


And 82, Mark Lane, LONDON, E.¢. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 











LOCO. and PORTABLE STEAM CRANES 


For Contractors, Steel Works, Wharvwves, &c. 








OVERHEAD & TRAVELLERS, 


Hand Rope, Steam or Electric, up to 100 tons. 


2284; 





MARSHALL, FLEMING & JACK, 


Motherwell, Scotland. 




















a 








“VicINNES-DOBBIE ” 


For all kinds of PATENT ENGINE 


exaincs...-- [INDICATORS 











Ordinary External Pressure 
Spring Indicator 
For SinGLe DiaGRams. 
(in 2 Sizes, for High and Slow Sreeds.) 





Special High-Speed Type 
With External Pressure 
Spring, Drum for continuous 
roll of paper, and 
Detent Gear. 


Enclos ed Pressure Spring Indicator 
(/n 3 Sizes, for all Speeds.) 
NOTE.—The ‘‘McINNES-DOBBIE”’ INDICATORS are the Latest improved Forms of the 
**McInnes’’ Indicator, and have all the Handling Parts Sheathed with Vulcanite. 


wacens: T. S, MCINNES & CO., Ltd. srtzn stro." 


41 & 42, CLYDE PLACE, GLASGOW. 








Kinaly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Electric 
Cars « 























Manufactured by ... 


THE BRUSH ELECTRICAL ENGINEERING @O. 


49, Queen Victoria Street, LONDON, E.@. nha 





5 bedded dedi ddd db bbb bbb hp hp hhh hhh bhp papa phi phi hp hp hihp i ppp phi hppa hhh phi hhh 


The British Schuckert Cun tiouse, 


Surrey Street, 
" Electric Co., Ltd., Strand, London, 


@ 
@ 


Speciality : 
Slow Speed 


MOTOR y wi / ah : 2 Series Wound 
EQUIPMENTS. (Ae LS MOTORS 


> 


(150 Revolutions ) 


1 i 
Special Designs for For 


MACHINE ‘e & PRINTING 
TOOL e 
DRIVING, 
etc. 
© 


POOSSSSSOSSSSOSOSSOSOSOS OS HSOSOSHOSEOSESE HOSES OES ESOSESSSOSOOESOSDSESOOOOHSSOSODODOOOOOOOOOEOOOD 


Syasask 


SS 
= 


PRESSES, 


SSSSHSSSSSSSSHSHHSHHSSHSSHSHSSHHSHHSHSSSHSOSOSHSOOOOOOSOOOOD 
ae toe 


POSSSSSSSSOSOSSSOSSESE SSS ESSESOSSSSSSESOSESSESEESESSO SES OEOOSOOSS 


oe 
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J Jhe 
* Ediswan - meas’ J¥Cotor, 
OWING TO ITS HIGH EFFICIENCY AND RELIABILITY, 


ENSURES A LARGE MONETARY SAVING ON 
THE YEAR’S RUNNING. 


THOROUGHLY RELIABLE UNDER ANY ATMOSPHERIC CONDITIONS. 








CAPABLE OF STANDING AN OVERLOAD OF 20 per cent. 
FOR LONG PERIODS WITHOUT INJURY. 


Estimates Free . . 


THE EDISON & SWAN UNITED ELECTRIC LIGHT 
COMPANY, Ltd., 
sHowkoom.. Ediswan Buildings, Queen Street, LONDON, E.C. 


SUPPLY STORE . . . It, COLLEGE HILL, LONDON, E.C. 
Branches and Agencies throughout the UNITED KINGDOM, and in EVERY PART of the WORLD. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 





—) 


- Metallurgy. 





od 


Sherard Cowper-Coles 


& Co., Ltd., 82, VICTORIA STREET, 
LONDON, S.W. 





Consulting Engineers, Metallurgists and 





Analytieal Chemists. 


CHEMICAL, ANALYTICAL 
AND PHYSICAL RESEARCH LABORATORIES. 


eee 





Essays made and Electro Metallurgical Pyrometric Determinations made. 


Investigations undertaken. 
a Alloys tested and reported on. 


Reports made on the treatment of 
Refractory Ores. Photo-Micrographic work undertaken. 


PROCESSES WORKED OUT ON LABORATORY 


--.- AND... 
COMMERCIAL SCALES. 


ee & 


Head Office: City Office: 
82, VICTORIA STREET, LONDON, S.W. 6, GRACECHURCH STREET, E.C. 


Works: 
7, WALLIS’S YARD, S.W. 
Telegrams: ‘‘ ZINCKING, London.’’ Telephone: 748, Westminster. 


ALL CORRESPONDENCE TO BE ADDRESSED TO THE HEAD OFFICE. 


Messrs. Sherard Cowper-Coles and @o., Ld., have fitted up complete 
laboratories and workshops for the above work with the most modern 
appliances, and are in a position to carry out the most intricate work 
in all their branches. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 














nS 


Electro Dotors 
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ROSLING, APPLEBY & FYNN 


LIMITED. 


BRADFORD, YORKSHIRE. 
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se BIPOLAR 


semen STEAM DYNAMO SETS. 


HIGHEST EFFICIENCY 


AND 


WORKMANSHIP. 


PRICES AND FULL PARTICULARS ON APPLICATION. 


D 
The GENERAL ELECTRIC Go., Ltd. 


69, 71, 88 & 92, QUEEN VICTORIA STREET, 


LONDON, E.C. 
@e @ 


Branches: Works: 
Victoria Bridge, MANCHESTER; PEEL WORKS, ADELPHI, SALFORD. 
71, Waterloo Street, GLASGOW ; SHERLOCK STREET, BIRMINGHAM. 
56, Berwick Street, BIRMINGHAM]; BROOK GREEN, HAMMERSMITH. 
13, Westgate Road, NEWCASTLE-ON-TYNE;; CLERKENWELL. 
and 16, St. Andrew’s Street, DUBLIN. UNION STREET, SOUTHWARK. 
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BROWETT, LINDLEY & GO, snrren 


ae -- ~— MANCHESTER. 


@e@ @ 


Sel f “| ubricati ng Telegrams - - - “ SANDON, PATRICROFT.” 


@e@@ 














Steam Engines. 


STANDARD SIZES 
From 20 to 2,500 H.P. 








From a Photograph of one of 
TWO 200 K.W. STEAM DYNAMOS 


Just Supplied to. 
THE BRITISH ELECTRIC TRACTION CO. 


.» For their MAYBANK GENERATING STATION. 
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Cot 


Steam Dynamos. 








ENCLOSED «um... 


SHB a 


ay E A ivi -_— = 4 Sets for Darlington Corporation. 


Birkenhead Corporation. 


» Hill of Howth Electric Railway, 
DYNAMOS - oe 


Worksop Corporation. 


(WITH FORCED LUBRICATION) > oo ES ae 





DYNAMOS, MOTORS, PUMPING, HAULING, DRILLING, VENTILATING AND AUXILIARY MACHINERY, ETC., ETC. 


COMPLETE ELECTRIC LIGHTING AND TRANSMISSION 
OF POWER INSTALLATIONS. 


> ce a) a a) 
Manufacturers__._.__.==. 


ERNEST SCOTT & MOUNTAIN, Lo. 


Electrical and General Engineers, 
NEWCASTLE-ON-TYNE. 


London Office ... 
20, NEW BRIDGE STREET, BLACKFRIARS. 


Telegraphic Address . . . 
ESCO, NEWCASTLE-ON-T YNE. 
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lectrical Plant, &c. 


CHIEF OFFICE : 4.Queen Victoria Street, London, E: 
WORKS: Arc Works, Chelmsford, England.+ ~ - L T 


BRANCH. OFFICES :- AGENCIES; 
SGOw. INDIA. 
‘BIRMINGHAM. NEW ZEALAND 
et i ep . PERTH . WESTERN AUSTR , DLANT. rat. 
eARDL z F 
ou nelrasford. 


BURMAH. 
SPAIN. + { Rigo 


NORWAY. 
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Ma Water Condensers. | [pore ede 


FRESH WATER 
axviand ut. CGONDENSERS 


FITTED WITH PATENT LINER TUBES, HAVING AN EFFICIENCY 
SUPERIOR TO ANY OTHER METHOD OF TUBE CONSTRUCTION. 


Exhaust Steam Feed Water Heaters 


HEATING WATER TO A TEMPERATURE OF 200° 
AND EFFECTING A SAVING OF 25% IN COAL CONSUMPTION. 


We have installations working originally costing £500 each that are now saving the owners 
fully £300 per annum. We are fitting these to some of the largest factories, &c., in England. 


Live Steam Feed Water Heaters 


. HEATING FEED WATER UP TO 250. 


Surface Condensers 


WITH OR WITHOUT AIR AND CIRCULATING PUMPS. 











All these SPECIALITIES are fitted with PAUL'S 
PATENT LINER TUBES. 





CALORIFIERS, STEAM KETTLES, 
AIR HEATERS, RADIATORS, ETC., ETC. 


™ Paver Traction Luighting Accumulator . 


Secondary Batteries for Lighting and Central Station Use. 


Oona o> 


BRITISH POWER, TRACTION & LIGHTING CO., Ltd. 
- Eclipse Brass & Copper Co., Ltd., Halifax. Hull Road Works, YORK. 


Engineer Works, Ltd., York. 
Anglo-American Motor Car Mfg. Co., Halifax. Telegrams - ‘‘ METALS, YORK.” 


Power Transmission & Traction Co., Bradford. @ A.B.C. Code. 
- « » AMALGAMATED. National Telephone - - - No. 0226, 
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For SURFAGE and JET 
CONDENSING PLANTS. 


Specially Suitable for Electrical Power Stations. 


HIGH SPEEDS COMBINED 
WITH EFFICIENCY. 


The EDWARDS AIR PUMP is specified by the 
leading Consulting Electrical Engineers, and is being 
fitted to the following important installations :— 

The Glasgow Corporation Electric Lighting and 
Traction (14 sets of 3throw pumps), The Manchester 
Corporation Electric Lighting and Traction (8 Pumps 
30-inch diam.), The City of London Electric Lighting 
(3 sets of 3-throw pumps), The Waterloo and City Rail- 
way. The City and South London Railway, Kensington 
and Knightsbridge Electric Lighting, St. Pancras Vestry 
Electric Lighting; and also Blackpool, Bournemouth, 
Bradford, Grimsby, Portsmouth, Rotherham, Taunton, 
Westminster, Woolwich and Swansea, Pumps supplied 
to the British Admiralty and War Office, and the 
Russian, Italian, and Dutch Governments, 


NO FOOT OR BUCKET VALVES. 


——  ~ MAINTENANCE CHARGES REDUCED 
THREE-THROW PUMP. TO A MINIMUM. 


Send for full particulars and Illustrated Pamphlet to 
3 & 5, Crown Court, 


the Edwards Air Pump Syndicate, Ltd., o14 Broad Street, LONDON, E.C. 





THE eee 


NEWTON ELECTRICAL WORKS, 


Ltd., 
Taunton, ENGLAND. 


SOLE MAKERS OF... 


“TAUNTON” 


cosee: atv ancrena overs. [J VAJAMOS ano MOTORS. 


THE INFORMATION BUREAU 
attached to “ FEILDEN’S MAGAZINE” 


is placed at the service of subscribers to this Journal, Inquiries on all 








subjects within the domain of Industry and Commerce will be readily 
answered by the Editors or Manager, and, as the sources of information 


of this Journal are exceptional, and the ramifications of its organisation 





spread to every part of the world, the proprietors welcome correspondence, 





Address: INFORMATION BUREAU, 
‘* Feilden’s Magazine,’’ Temple Chambers, 
Embankment, London, E.C. 
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Ventilating ‘Machinery. 
Arc Camps. 


i. wa aman 
(CYCLONE ae a ELECTRIC FANS 


STEAM FANS .. 
WATER FANS .. 


SPECIALITIES  219WERS ao 














Matthews & Yates, Ld. 


SWINTON, LANCASHIRE. 
S&S & & 


EXPERTS IN... 


Ventilation & Heating ~~ 
RETR, COTE RELA NE: ERT NEE LOTR 


W. J. DAVY. THE 


DAVY IMPROVED ARC LAMP 


ADVANTAGES. : ADVANTAGES. 
| Alternating Currents. 





Long Life without Repairs. 


One Working Part. Direct Currents. 


Steady Soft Light. ~ ae Series Circuits. 


Noiseless. ee Parallel Circuits. 


Perfect Burning. LOVE = Xx Send for Price Lists and 
oer pie " SN Particulars to :— 
Lightest: Smallest. — ~ — 
~ eo ween W. J. DAVY, 
N.B.—This lamp must not be x “a Sot * i es 3 & 5; Crown Court, 
confounded with the lamp maae : ee ee fee © 
by the Davy Exvecrricat Con- 7 ae Old Broad Street, 


STRUCTION Co., Ltp. \ é ren) ° 8 a f LONDON, E.C. 





Telegraphic Address: —— 


Management. Telephone: No, 152 Avenue, 
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CAZINE Pumping § Ventilating Machinery, 
Rust Preventive. 





Centrifugal Pumps az 
Pumping 
Engines 


For Docks, Circulating Purposes, 
Salvage Work, &c. 


Bon Accord Engine Works, 
GLASGOW. 
Telegraphic } ‘‘ Bon Accorb, 
Address: § GLascow.” 





ALFR art 
PREVENTIVE. 


FOR BRIGHT METALS 
Is a direct substitute for white lead and tallow. The advantages are :— 
Costs less, goes further. applied easier, removed with less expense, does 
not stain, erters the pores, and is a permanent protection after cleaning 
up. Specially adapted for coating the bright parts of Engines, re ag 
Tools, &c., during transit for Home or Export. Samples, post free, 6d, 


W. H. PALFREYMAN & CO., 
Telephone No. 052 17, Goree-Piazzas, LIVERPOOL. 














JOHN GIBBS & SONS, 


Patent “‘DUST-PROOF” Direct-Driven Electrical 


AIR-PROPELLING and 
VENTILATING FAN . 


Has Completely ENCLOSED = 
Motor and is acknowledged to _¢ 

be by far the Most Efficient, ( 
Cheapest, and Best Made, on J 

the Market. 


HAS OUTDISTANCED ALL 
COMPETITORS. 


Approved and Adopted as their Standard 
Type by Leading Insurance Companies. 
See Regulations. 
VENTILATING, ELECTRICAL, AND 
CONSULTING ENGINEERS. 


72, 74 & 76, Duke St., LIVERPOOL. 


Telegraphic Address: “ Ventilation, Liverpool.” 
Telephone No. 1389. 





WHITMORE & BINYON, Ltd., 


Works: 
Wickham Market, 
ENGLAND. 


64, MARK LANE, LONDON, E.C. 


Sole Licensees and Manufacturers of 


‘“BERNAYS’ PATENT CENTRIFUGAL PUMP.” 


GOLD MINING 
MACHINERY. 
> 
ELEVATING 
AND CONVEYING 
MACHINERY. 


> 


DIAMONDIFEROUS 
SOIL-WASHING 
MACHINERY. 

aa) 

FLOUR AND RICE 

MILL MACHINERY. 
> 
HIGH-CLASS 
COMPOUND ENGINES. 





ROPE HAULAGE GEARS. 


® ® ® ® 





> 


SHAFTING, GEARING, 
ROPE-WHEELS, &c. 


Tevecrapuic Avoresses : 
" Acceterate,’’ Lonvon. 
Works," WickHam Marker. 
A. B. C. Cove (41H Epition) usen. 
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= Widen faundry and co = 
aN a. Laundry and Cooking Machinery, 
sMaene GAZ. . -& Stone Breaking Machines, etc. 








W. Seinmandies & Sons. Ltd. 
KEIGHLEY. 


LAUNDRY AND COOKING ENGINEERS. 





‘* PRACTICAL” WASHER. ‘*CHALLENGE”’ IRONER. 


Plans, Catalogues, and full Particulars given free. 


Telegrams: ‘‘ PHa@nix, KEIGHLEY.”’ 


S. PEGG ann SON — 


MAKERS OF... Alexander St., Leicester, ENGLAND. 
Stone Zreakers, Gravel Washers, ete., ete. 





The above Illustration represents our Machine for Washing Gravel for the Manufacture of Cement, “Artificial Stone, etc. 
Also for Cleansing Filter Gravel for ’ Waterworks. ee WRITE FOR PARTICULARS. 1 
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ZINE Gas Publication. Gas Plant. 








FORTHCOMING PUBLICATION. To the Gas World. 


Tue FEemLpEN PustisHinG Co. have now in the press and will issue at an early date a most interesting work, entitled: 


“Modern Appliances 
In Gas Manufacture” 


By the late G. E. STEVENSON, M.I.C.E., and F. W. STEVENSON, M.1I.C.E. 


This publication will form a most comprehensive work of reference, dealing fully with all modern types of machinery, 
appliances, and processes now used in the Manufacture of Gas. 
Among the most important subjects treated are :— 

STOKING MACHINERY, WASHERS and SCRUBBERS, 

INCLINED RETORTS, PURIFIERS, 

CONDENSERS, GASHOLDERS, 

EXHAUSTERS, GOVERNORS, 

and an Additional Chapter on CARBURETTED WATER GAS, 

by SAMUEL CUTLER, Jun., M.1.Mech.E. 


THE WHOLE BOOK WILL BE MOST COPIOUSLY ILLUSTRATED. 


The attention of Firms interested in Gas Machinery is specially directed to the unique character of this publication 
and the unequalled opportunities presented for special publicity through the means of an announcement in the advertising 
pages. 





The advertising space is very limited, so early application is necessary, 





Enquiries should be addressed to the 
ADVERTISING MANAGER, PUBLICATIONS DEPARTMENT (G), 


FEILDEN PUBLISHING CO., LTD., tempce cHamBeRs, LONDON, E.C. 
“TRADE FOLLOWS THE FLAC’ 


if CLAPHAM BROTHERS L® 











London Representative: 
THOMAS B. YOUNGER., C.E. 


CHESTERFIELD HOUSE, 98, GREAT TOWER STREET 
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. CUTLER'S . 
Carburetted Water Gas Plant 


Has been adopted at the followin? places: 
HORNSEY, PLYMOUTH, PLYMOUTH HORSHAM, 
HASTINGS, SOUTHALL, (Second Order), SOU THALL (2nd Order), 
SOUTHEND, SOUTHEND Gre Order), HARROW, FOLKEST: 
BUENOS AYRES, FOLKESTONE BEXHILL, (Se cane Order), 
OLDHAM, SOUTHALL 3rd Order). 


CARBURETTED WATER-GAS PLANT——BRENTFORD GAS COMPANY 
(Cutler’s Patents). Southall! Station. 


LARGE STEEL TANKS FOR STORAGE OF WATER, OIL, &c. 
CUTLER’'S PATENT GUIDE FRAMING FOR GASHOLDERS 


Has been adopted for many Important Holders. 


THE CUTLER PATENT WATER-TUBE CONDENSER 


Is in successful operation in all parts of the world. 
Largely adopted where regenerator furnaces are in use. 


Messrs. S. CUTLER & SONS undertake the Construction and Equipment of Gasworks 
in any part of the World. Among recent Foreign Contracts may be instanced Gasholders 
at Vienna, Berlin, Hanover, Frankfort, Copenhagen, Aix-la-Chapelle, Bombay, Pori 
Elizabeth, Ceara (Brazil), Smyrna, Buenos Ayres, and a complete Gasworks Plant a‘ 
Grahamstown (South Africa). 


Address: MILLWALL, LONDON, nal 
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West’s Gas piser 
Ironworks, 
Miles Platting, 


Improvement Co. Manchester, 


Limited, 








And 


ad oe gl Gas & General 
: TI ) Engineers. 
= ¥ 
4 5 West’s Patent 
| Silent 
i) COKE CONVEYOR 
for 
Conveying, 
Elevating and 
Storing Coke 
from 
Gas Retorts and 


Similar Plant. 


we 
Hunt’s Patent 
ROLLER CHAIN 
for Elevators, 
Conveyors, and General 


Driving Purposes. 


wy 


AIR COMPRESSORS. COMPRESSED AIR MOTORS. 
WEST’S CHARGING AND DRAWING MACHINERY FOR GAS RETORTS. 
COAL-CONVEYING MACHINERY FOR GAS AND ELECTRIC-LIGHT WORKS. 
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Bobbins. ij 











WILSON BROTHERS BOBBIN So: Lro. 


BOBBIN AND SHUTTLE MANUFACTURERS. 


CONTRACTORS TO 


H.M. GOVERNMENT 


70 YEARS’ 
REPUTATION. 


& 


Awarded 
45 First-class 
Medals and . 
Diplomas for 


Excellence. . 


Specialities 


BOBBINS 

AND SHUTTLES 
OF SUPERIOR 
QUALITY. 


GOODS 
SUPPLIED 
THROUGH 
AGENTS 
AND 
MACHINISTS. 


era 


Address: Cornholme Mills, TODMORDEN, LANCS., ENGLAND. 
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BOBBIN Co., Ltd. 


1900. 
BOBBIN AND SHUTTLE MANUFACTURERS. 








2 DUPLEX PIRN, 


No. 2 























3002 O3LWEUIS yy.) 
+ Sl 





CARD ROOM TUBE—SLUBBING. 


of Cotton, &c., Manufacturers. 


CORNHOLME MILLS, TODMORDEN, ENGLAND. 
Also at MANCHESTER, LIVERPOOL and St. HELENS. 


Aindly mention FEILDEN’S MAGAZINE when applying to Advertiser. 








Chaff Cutters. 


Brewers’ Machinery. 


RICHMOND & CHANDLER, Ltd. 


PATENT . . « MANCHESTER.__ 


SAFETY. FEEDER CHAFF GUTTERS 


TO COMPLY WITH THE NEW ACT OF PARLIAMENT. 


GREAT COMPETITION 
at the Royal Agricultural Society 
England's Birmingham Show, 1898. 
Sixteen Different Appliances 
were Tested at the Trials. 
The Judges awarded the PRIZE of 
£10 to Richmond & Chandler, Ltd., 
for their ‘‘ Multiplex” Patent Safety 
Feeder. Since Improved, and 
numerous other prizes have been 
awarded. 


RICHMOND & CHANDLER'S 
CHAFF CUTTERS 


Have taken the Prize of the 
Royal Agricultural Society of 
England at Every Competition 
since 1854. 
CHAFF CUTTERS with 
PATENT SIFTERS, 
CORN CRUSHERS, 
TURNIP CUTTERS, 
STEAMING APPARATUS, 
OIL CAKE BREAKERS, 
HORSE GEAR WORKS, 
PULPERS, &c., &o, 
MOWING & REAPING MACHINES, 





ciry cs 


B Y. St. Andrew’s Works, 
R. » Ltd., sury sr. epmunps, 


ENGLAND. 
® 


Telegraphic 
Address: 
** SCREENS, 
Bury St. Edmunds.” 
Trade Mark: 
sé OBB Y ” 


@ 


AWARDED 
GOLD MEDAL, 
Paris Exhibition, 
1900. 








Specialities: 

Patent Machines for Cleaning, Sorting, and Sizing all 
kinds of Grain, Malt, and Seeds for Brewers, Maltsters, Millers, 
Merchants, and Farmers, also 

Patent Indented Cylinders for separating Half-Corns 
and Round Seeds from Barley, Cockle Rye and Barley from 
Wheat, Barley and Wheat from Oats, Broken Kernels from 
Rice, &c,, &c. 

Malt Mills, Dust Destroyers, Kiln Turners, Sack Hoists, Barley and Wheat Graders, 

Oat Cliopers, ete... efc 
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KR ae Cextile Dachinery. Ic: 








JOSEPH STUBBS. nANCHESTER 


Patent Doubler Winder. “‘Rabbeth” Spindle Cop Winder. 


SPECIAL . . 
MACHINERY 


For WINDING, GASSING, REELING, PREPARING, 
POLISHING and BUNDLING COTTON, SILK and 
WORSTED YARNS, &c. 


Machines Spéciales pour le dévidage, le gazage, le bobinage, l’apprétage, le polissage, et 
l’échevaudage de fils de coton, de soie et de laine, etc. 
Sa 4 


Spezielle Maschinerie zum Wickeln, Sengen, Haspeln und Appretiren, zur Politur und 


zum Aufmachen in Stréngen von Baumwollen, Seiden und Woll Garnen, u.s.w. 


S 


JOSEPH STUBBS, Manchester. 


Kindly 9 mention 1 F EILDEN’S . Mac AZINE when applying | to ) Advertisers. 





Beltings. 


Valves. 


Jointings. 


Boiler Coverings, etc. 








LEATHER, 
HAIR, COTTON, 


AND OTHER 








he ** TEON”’ Belt. 


Unrivalled for severe 
work, variable 
 pemnperatares, 
and out of 
oors. 





HYDRAULIC LEATHERS, Largest Makers. 


Fleming, Birkby & Goodall, Ltd., 


BELTING, &c., MANUFACTURERS, 
HALIFAX, ENGLAND. 


HIDE and FIBRE PINION BLOCKS. 








Che “Shaw” e« « 


Patent Improved Valve, 
For Steam or Water. . . 


PECIAL... 
ADVANTAGES: 


Bronze Metal Re 
newable Seat, Inter- 
changeable Concentric 
Valve, Self-Centering 
under any variation in 
the wear or strain of the 
spindle ; Special Pack- 
ing to Valve Spindle. 
Material and Work- 
manship of tke very 
best. 


This Valve, or any of 
the ‘‘SHaw” Speciali- 


ties for Steam, Gas, or NN 


- 


Water, sent on ap- 
proval. Send for one; 
test and judge for your- 
selves. 


Joseph Shaw, : ALSERT 
. - « HUDDERSFIELD. 


Full Catalogue of the 
“Shaw” Specialities, free. 





BLACK ‘B.B.”” JOINTING Fer_ STEAM, 
RED ‘B.B.”’ JOINTING 


HOT WATER 
JOINTS. 
The Original and most Perfect Jointings in the 
Market. 


BAGSHAWE & @o., 


3 TOWER ROYAL, CANNON ST., LONDON, B.C. 





Boiler Seating Blocks, 
Flue Covers, 
Boiler Covering Slabs. 


MAXIMUM Heating Surface. 
MINIMUM Brickwork. 
PERFECT Inspection of Boiler. 


i _— 


FLUE COVER. 


COVERING SLAB. 


FIREBRICKS OF EVERY KIND. 


E. J. & J. PEARSON, &?- 
.. STOURBRIDGE. 
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Rot Water Apparatus. Rails. Drawing 7 
Instruments. Consulting Engineer. 














AND RICHLY 
ILLUSTRATED 
CATALOGUES 
ON APPLICATION 


oo 


\22 VicTORIA ST., 
Westminster, S.W. 


LONDON 





WILLIAM FIRTH, Ltd., LEEDS. 


© RAILS 


9lbs. to 95lbs. 
per Yard. . 








FISHPLATES, 


ESTIMATES FOR RAILWAY SIDINGS COMPLETE WITH POINTS AND CROSSINGS, SLEEPERS, AND ALL ACCESSORIES. 





MoriSON BROTHERS, 


DEALERS IN 


DRAWING and SURVEYING 
INSTRUMENTS, 


Drawing Papers, Tracing Papers, 
Tracing Cloths, & Photo Papers, 


AND MATERIAL OF EVERY DESCRIPTION FOR 


ENGINEERS, 
CONTRACTORS, 


SHIPBUILDERS, 
ARCHITECTS, 
and SURVEYORS. 


Complete ILLUSTRATED CATALOGUE and SAMPLES 
on Application. 


52, RENFIELD STREET, 
GLASGOW. 


Mounting Workshop: 74, BUCHANAN ST. 


Telegraphic Address— Telephone No. 1084. 


“DRAWING, GLASGOW.” 
ESTABLISHED 1822. 





Mr. G. W. DE TUNZELMANN, 


B.Sc., M.1.E.E. 
CONSULTING ENGINEER, 
Is prepared to Answer Inquiries relating to 
Training for the Engineering Profession. 


The Working out of New Inventions and 
Construction of Models. 


The Disposal of Approved Patents. 
Electric Welding and Brazing. 


And Undertakes 
Mechanical, Electrical and Chemical Testing, 


Including 
The Measurement of Power Absorbed by 
Machines and Shafting. 
> 
. City OFFICE. 


BUSH LANE HOUSE, CANNON ST., E.C. 
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“| TELEGRAPHIC ADDRESS: . 
“INCORRUPT LONDON: 


Sr Se age 





CAPE BLUE 
CRUDE ASBESTOS 








Marine Boiler with 
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: ~BRANCHES p 

— LIVERPOOL-— MANCHESTER -—— NEWCASTLE ;— GLASGOW —— CARDIFF,— 

~ BIRMINGHAM HAMBURG -—— COPENHAGEN — ROTTERDAM = ETS. — 
MINES CAPE COLONY S.AFRICA. 
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iF ae Metallic Packing. i 


ia 
Mi etal ‘ iC For Piston and Valve & 


Rods of Locomotive, @ 
Marine and Stationary g 


e 
Packing ==" °°": 


BS @ ® 


Over 12O,QOO 


IN SUCCESSFUL OPERATION THROUGHOUT 
THE WORLD. 


TWO HIGHEST AWARDS FOR ENGINE 
PACKING, PARIS, 1900. 


“i. 
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- er 
Pneumatic Tools 


and Appliances. 
United States Metallic Packing Co., Ltd. 


: ~<<as=—_ BRADFORD, ENGLAND. 
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Cypewriters. Engraving. } | RL ec a 





“THE SALTER” STANDARD TYPEWRITER. 


Price, with Cover complete, £14 14s. 
4% POINTS OF IMPORTANCE. -ax 


Price little more than half of that of the Standard American Machine 

Simplicity.— Number of parts in machine is about a quarter of those 
in the majority of the high-priced machines, thus adding to its life and 
durability. 

Materials and Workmanship are the best that can be procured, 


nm? Universal Keyboard printing 84 characters. 
| t Visible Writing.—The writing is at all times visible to 
|| i the operator. Any necessa y corrections 
i ey and interlineations are readily made, as 
HL 5 the platen can be turned backwards or 
| . i ut! 4 ¥ forwards any distance desired, and 
+4 Se dee te , - the pointer under the :ibbon plate 
ii] il ii il aay = , v gives the exact printing point. These 
2 » : features are also necessary to the use 
PATS F of any machine for invoice work, etc. 

—— j Manifolding.—The powerful stroke 
of this machine, and the strength of the 
girder section bars, give exceptional 
tacilities for manifolding a large number 
of copies, without in any way interfering 

with the alignment of the machines. 
Automatic Ribbon Reverse.— 
The movement for reversing the ribbon 
is absolutely automatic, so that no 
attention fr m the operator is 1equired 

when once the ribbon is attached 

The Speed is only limited by the 
skill of the operator; 100 words per 
minute has been readily accomplished. 


THIS MACHINE WILL DO ANy- 
THING AND EVERYTHING THAT 
ANY TYPEWRITING MACHINE ON 
THE MARKET CAN DO, 


GEO. SALTER & Co., WEST BROMWICH. 


Che Acme Cone Engraving Co., Ltd. 


Photo-Engravers 


IN 


Line and Tone. 
bigh-Class 
Lelterpress Printers 


AND 


Designers. 


London Office- — - - 9, Arundel Street, Strand, W.C, Telephones . . « 


Head_Office_and_ Works - - - - WATFORD. (2, “trom sn 





ENGINEERING BLOCK (OUR SPECIALITE). 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 











LONDON SCOTTISH 








Engraving Co., Ltd. 








. 


HIGH-GLASS 





PROCESS - - 














ENGRAVERS 





PUBLICATIONS OF ALL KINDS ILLUSTRATED. 
CATALOGUES FOR ALL TRADES. 
ARCHITECTURAL AND MECHANICAL WORK A SPECIALITY. 


@ @ @ 


19 & 19a, CURSITOR STREET, 
CHANCERY LANE, LONDON, E.@. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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FREDERICK SMITH & C°, WIRE MANUFACTURERS, L” 


Caledonian Works, HALIFAX, ENGLAND; and 

Anaconda Works, SALFORD, MANCHESTER. 
High Conductivity Copper Wire, 100 per cent. Conductivity. PLain Sort or T1NNED for all Electrical Purposes. 
Hard Drawn H.C. Correr Line Wire. Long Lengths. Government Tests. Rops, Tapes, Strips, and STRAND. 
GALVANISED Iron Telegraph Line Wire to all Specifications. Rigging and Hawser Wire. 7¢/. and Cable Address 


wee Do armas > ade 0 = . nical “Smith, Halifax.’ 
Improvep Patent and PLouGH STEEL Rope Wire, from 80 to 120 tons per square inch strain. “Anaconda, Manchester.” 











. LOBNITZ & CO., LTD. 
ST CEEL&MALLEABLE. IRT RON ‘MOST. IMPROVED DESIGNS. 


S 
Seren || COLD OREDGERS. 


ALL PARTS MADE TO GAUGE. 
TO MACHINE CLEAN & BRIGHT 
ALL OVER. QUICK DELIVERY OF STANDARD SIZES. 
AppreEss LETTERS: 


PARK ER FOUNDRY () D ERBY. LOBNITZ & CO., Ltd., RENFREW, SCOTLAND. 


ON ADMIRALTY LIS Telegraphic Address: Lopnitz, RENFREW. 
: Ar Code Used. 

















HE NOMINAL SUM of covers all the magnificent art paper issues of FEILDEN’s 
| | MacazineE for 12 months. >/6 Owing to the demand, back numbers cannot be guaran- 


teed. Book your Copies now, to avoid disappointment. 


Address: Fe1LpEN Pustisuinc Co. Ld. (Subscription Dept.), Temple Chambers, Embankment, London, E.C. 





sects {GENUINE VULCANIZED FIBRE. ; OAc: 


RODS PACKINGS 


STAPLES MOSSES AND MITCHELL SHIELDS 
INSULATORS $ 68 69, 70 & 71, Chiswell Street, LONDON, E.C.? =” "“*“* 

















THE SEPTIC TANK SYSTEM Applicable alike to 


the Largest Centre of 


OF SEWAGE TREATMENT. Population, i. ss 


Village, or the Mansion 














NO CHEMICALS. NO SLUDGE. LOW COST OF CONSTRUCTION. 
NOMINAL ANNUAL EXPENDITURE. 





THE SEPTIC TANK SYNDICATE, Ltd. 
7 & 8, BEDFORD CIRCUS, EXETER, and 25, VICTORIA STREET, WESTMINSTER, S.W. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 











KAYE'§ iss SBAMLESS § OIL GAN. a 


FITTED WITH NEW PATENT THUMB BUTTON 
AND PATENT SEAMLESS SPOUT. 
IN COPPER OR BRASS, 
For Electrical Purposes. 
ee 
Contractors to... 
H.M. NAVY, 
War Department, 
Home Office, and 
Indian State Railways. 
(OO) 
Sole Makers... | | | 
JOSH. KAYE & SONS, Ltd., Lock Works, LEEDS, and 93, High Holborn, LONDON, W.C. 


[ASHTON’S sicht-FeED LUBRICATORS. 


Never Fail. Thousands Sold. 


Best Workmanship and Material. Exceptionally Low Prices. Guaranteed to 200 Ibs. 
Pressure. Form a Handsome Engine Fitting, besides Saving from 
50 to 75 per cent. of Oil. 
SENT FOR ONE MONTH’S FREE TRIAL. 


Size 3 5 I 2 4 Pints. 


Price 36: ... 39/- .. 45/2 ... 75/s ... 110/= each. 





Do not confuse this with the cheap, unfinished, American make, 


THOMAS A. a nn Ltd., SHEFFIELD, 


IT IS WORTH YOUR WHILE TO BUY DIRECT. b >. “DRUM” 


Ask for List 35. 











The Reliance Lubricating Oil Co. eS p PUMP. 


Manufacture and Supply the Best and Cheapest JOHNSON’S PATENTS 


HIGH-CLASS Re ~~ Write for Catalogue 57. 
NON-CORROSIVE LUBRICATING OILS ; 
AND SOLIDIFIED GREASES POSITIVE ACTION, 
(for all purposes), which, through their superiority, NO VALVES. 


have the LARGEST SALE IN THE WoRLD. . ? : HIGH EFFICIENCY. 
THE RELIANCE LUBRICATING OIL CO0., , DRUM 


19 & 20, Water Lane, Great Tower St., LONDON, E.C. \ \ 
Tel 7 "ag } . 
Telephone agg Uy = ABC Cove UseEb. \ \ mace ENGINEERING Co. 
ay 27, Charles St., 


‘GR Sucrese av “Wann” Fome, BRADFORD. 
McNEIL’S PATENT MANHOLE & SLUDGE DOORS 


Are Light, Strong and Cheap, and are very extersively used for . . 
Steam a Water Ballast Tanks, Fresh! Water Tanks. 
When fitted with Flanged Compensation 
Rings will withstand the very highest 


pressures. 











OO) 


MANUFACTURED AT... Tel 
“a elegrams : 


Kinning Park meer 
GLASGOW. 


MAcNEIL, GLAsGow. 





sai e Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers. 
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extadine Machines. 
Valves, etc. 


Cuke and Spencer, Cua, 


SEND FOR Pe ENLARGED BROADHEATH, MANCHESTER, 


CATALOGUE, FREE ON 


APPLICATION. - Danufacturers 
Grinding 


and 


Polishing 
Dachines, 
Emery 
Ulbeels, etc. 


@ @ 





==. NATIONAL TELEPHONE, 
ALTRINCHAM 49. 


‘TELEGRAPHIC ADDRESS, 
“EMERY, ALTRINCHAM.” 





We've paid for our Experience 





You Benefit by it and Adopt the 


“STERLING” VALVE 
as your STANDARD for 


Steam Mains. 


On a 
Write for Descriptive Catalogue and Price List. 
ye cla lee) 


Templer & Ranoe, tte. 


TER ic, Coventry. Sterling Works, Spon St. 
a: mes Coventry. COVENTRY. 


Kindly mention :F EILDEN’S MAGAZINE when applying to Advertisers. 

















OLE MAKERS OF 


» SAVES fhe BeHs108 HERESIES ComPOUND 


all other @verings 
cue, ANTEED AWD THE 


st 
HOTTEST BLAST PIPES 


TheHIGHEST STEAM PRESSURES 
SUPERHEATED OR OTHERWISE® 


| If you want 
tHE GREATEST SAVING ano 
tHE BEST RESULTS wirn 
DURABILITY 


From the Covering of 


« YOUR » 


Boilers, Pipes, Cylinders, etc. 





WRITE TO... 


Bs aovin & Co., 


Vietoria Works, 
Stalybridge, 


LCONQMISER 





Kindly mention FEILDEN’S MAGAZINE when | applying to Advertisers. 





Loi mist 


ASKHAM BROS. & WILSON, Ltd., 


Sole Makers of the 
PATENT AUTOMATIC FIXED POINTS. 




















FOR ELECTRIC TRACTION. 


SPECIAL TRACK WORK of all kinds. 


PATENT JOINT PLATES, AN ABSOLUTE NECESSITY. 


“ DAWSON’S ” PATENT DRAIN RAILS 


In Best Crucible Cast Steel. 


GRUCIBLE CAST “STEEL G@ROSSINGS. 


ILLUSTRATED CATALOGUE ON APPLICATION. 


Telegraphic Address: 
**ASKHAM, SHEFFIELD.” ? ° 


Kinaly mention FEILDEN’S MAGAZINE when applying to Advertisers. 








Boiler Coverings. 
Steel Castings. 
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Groynes. 





DLDEINS 
Joint Sole os eens arers 


SUTCLIFFE & SUTCLIFFE, 2 
UNQUESTIONABLY 
EMENT 


|THE BEST 
Ic FOR COVERING 


TE TELLUR BOILERS PIPING & &<| 


VERY Adhesive, Strong, Firm, and Fireproof. 
PROLONGS Life of Boiler and Piping. 


PREVENT Radiation and Condensation. 


Unequal Expansion and Contraction. 
Rust and Decay. 
Has NO Compeer for Economy, Efficiency, and Service. Entire Cost 
Saved 3 to 6 times every year. Supplied Ready for Use, or by Con- 
tract per foot. NEARLY 3,000 REFERENCES. 


REGISTERED 


“VICROLITE” 


ie ae 


THE ACME OF PERFECTION, 
As it will not char, rot, or set hard. Never exhausted. Works without 
friction. Allusable. No waste 

Only try it, and you will say it is pre- -emiaentig the best, the most 
economical, the most durable, and the greatest power-saving Packing yet 
introduced. 

NONE Genuine without our Registered Trade Mark. 
All other a of Steam and Pump Packings, Indiarubber Goods, Hose- 
pipes, and every form of Asbestos, [REDUCED PRI¢ , s.] 


SUTCLIFFE & SUTCLIFFE, Fieldhead Works 


Telegrams: ‘“‘ INTEGRITY.” MANCHESTER. MANCHESTER. 
Telephone : 156 ASHTON EXCHANGE, 





Telegraphic Address: 
**ANSEL, SHEFFIELD,”’ 


F. L. HANSELL & 60., 


The Hansell-Canal Steel Works, 
SHEFFIELD. 


The Old 
Firm 


Makers of— 


STEEL CASTINGS ana 
STEEL SPECIALITIES 


STEEL WHEELS AND AXLES, 


Fitted Fast or for Running Loose. 


STEEL FOR TOOLS AND ALL USES. 
BEST ENGINEERS’ FILES. 
STEEL FORGINGS (Large and Small). 


LONG PRACTICAL EXPERIENCE. 








See 
Feilden’s ——— 


September, 1900. 


- = = BY ROYAL LETTERS PATENT - - - 


Protection of Foreshores on 


te «. BY MEANS OF ... —e- 


See 
Feilden’s Magazine 








| “CASE” GROYNES 














Adopted by Foreign and Colonial Governments, Municipalities, County 
Councils, Railway Companies and Private Owners. 


Over 20 miles of ‘‘Case’’ Groynes already erected in the United Kingdom. 
REMARKABLE RESULTS OBTAINED. 








THE CASE SEA DEFENCE SYNDICATE, 
Registered Office - - - CANAL HOUSE, MAIDSTONE. 


SOLE LICENSEES FOR THE UNITED KINGDOM AND GENERAL SEA DEFENCE CONTRACTORS. 


Ltd., 
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Publications. Raneuncements. 





\ i ee ae and Im Metallic Packing, 





Journal of Acetylene Gas Lighting 


and Official Organ of the Acetylene Association. 


NDISPENSABLE to all concerned in Acetylene 
and those anxious to keep in touch with its latest 
developments at home and abroad. 
Articles by the most distinguished men in this and 
the Electro-Chemical Industries. 


Price 6d. Monthly. Subscription, 7/= per annum, post free. 
Editorial and Publishing Offices— 
Boswell House, Bolt Court, Fleet Street, 


LONDON, E.C. 





DUVALSwrevrMETALLIC PACKING 


Rinys Supplied to fit 
any size Gland 


Z| 


HUE UE AO) UN YM 


| 


i. * | BENNETT Von DERHEYD 


oe ST. MANCHESTER 


Agents inull pr 
BRITISH 





=< 


Every Engineer and Manufacturer throughout the world 
should read FeitDEN’s MaGazine, the World’s Record of 
Industrial Progress. 

If you will forward us a remittance for 12s. 6d. we will 
send you the whole of the magnificent issues of FIELDEN’s 
MaGazinFE for a year, including all special issues, on the 
finest art paper, post free. Some single issues will be worth 
the whole year’s subscription. Address— 

Tue Feitven Puewisuinc Co., Lp. 

Subscription Department), 
Temple Chambers, 
London, E.C., 
England. 





Veder Angenieur und Fabrifant in der 
Welt muss FeImLDEN’s MAGAZINE (eine 
Aufitellung des induftriellen Fortfdrittes 
ber Welt) lefen. 

Gegen Zujand von Wt. 12.50 febicden wir 
die Wusgaben von FEILDEN’s MAGAZINE 
franco fiir ein ganzes Dabr mit Cinjdluy 
aller Ertra-Blatter, auf dem feinften englifden 
Papier gedrucdt. Mehrere der Wusgaben werten 
allein foviel twert fein alg der ganze Dabr 
gang fojtet. Wdrefje— 

THE FEILDEN PUBLISHING Co., LTD. 
(Subscription Department), 

Temple Chambers, 
London, E.C., 
England. 





DURIFLEX 


Patent Asbestos and Metallic Packing. 


EVERY LENGTH 


IS STAMPED. 


SOLD BY 
ALL SHIP CHANDLERS. 


MANUFACTURED BY 


DAVID MOSELEY & SONS, 


ARDWICK, MANCHESTER. 


Ainaly mention FEILDEN’S MAGAZINE when applying to Advertisers. 














eILDENS ( aye, Structural Engineering. 








Cables and Telegrams: NATIONAL TELEPHONE : 


“NECESSITY, GLASGOW.” No. 5755. 
A. B. C. Code, 4th edition. 
Lieber’s Code. 


GILLESPIE & WILSON, 


IRON and STEEL MERCHANTS, 

Exporters and Contractors for 

BRIDGE BUILDING, SPECIFICATIONS 

ENGINEERING ... | AND DRAWINGS 
prepared for all 
AND GENERAL .. kinds of Iron and 
CONSTRUCTIONAL Steel Works Plant 
WORK and Collieries. 
® 





© @ ® 


RAILS= = = = Illustrated. 


COLD SAWING MACHINES, 
BEAM BENDERS AND 
TUBES and) 

arn Best Scotch Make. PLANING MACHINES, 
FITTINGS, | A Special Feature. 


PUMPS. 





@ @ 


SECOND-HAND PLANT —ceeesecesmeess 
All kinds bought and sold—Boilers, Tanks, 


Stone Breakers, Loco’s, and Cranes in Stock. 


@ @ @ 


75, Bothwell Street, GLASGOW. 
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Air Compressors. Locomotive 


Patent Air 
Compressors. 


(MATHEWSON’S PATENT.) 
II Types, 50 Sizes, 


ranging in capacity from 
5 to 640 cubic feet of Air 


per minute. 
aa) 

CATALOGUES ON APPLICATION. 
> 

London Manager :— 

AUSTIN H. HOPKINS, 
9, Ranelagh Mansions, 
aaa FULHAM, S.W. 


TILGHMAN’S PATENT SAND BLAST CO., LTD., 


BROADHEATH, near Manchester. 














Established 1860. Tel. Address :—‘‘Loco., Leeds.” 


HUDSWELL, CLARKE & Co., Ltd. 


RAILWAY FOUNDRY, LEEDS, 
LOCOMOTIVE ENGINES, 


Of all sizes and any gauge of Railway, of greatly improved Construction, for Main or Branch Railways, 
Contractors, Ironworks, Collieries. Prices, Photographs, and full Specifications on application. 





Wrought Iron throughout, Rim, Arms and Boss. 
ALSO “ETCHELLS’” NON-DRIP BEARINGS, SHAFTING AND ACCESSORIES. 





Aindly mention Fe\LDEN’s MAGAZINE when applying to Advertisers. 
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Makers of all kinds of... 


—— MINING MAGHINERY. 


Sole Manufacturers in Great Britain of 


Wilfley Concentrators and Krom Rolls. 





WILFLEY CONCENTRATOR. 


For description of the above Concentrator see pages 554 and 557 of November issue. 


A DIPLOMA OF HONOODR, the Highest Award at the Greater 
Britain Exhibition, was awarded to Bowes-Scott & Western, Ltd. 


BOWES-SCOTT & WESTERN, Lr. 


Office: BROADWAY CHAMBERS, 
Send moe stologue. WESTMINSTER, LONDON. 


Telegraphic Address: “ DONBOWES, LONDON.” Telephone No. 199 (Westminster). 
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Cameras § Field Glasses, 
Binding Announcement. 








FOR ENGINEERS. + 


Xand Prismatie 
Field 











Jripod 


Cameras. Cameras. Glasses. 


The STEREOSCOPIC COMPANY, ani ‘sa theegeltc Ec. 
































BINDING CASES FOR VOLUME III 
OF FEILDEN’S MAGAZINE. 

are now in course of preparation and will shortly be ready. The case is an elegant production, 
carried out in gold and black upon an art-green ground, and forms one of the most striking and unique 
illustrated book covers it is possible to conceive, It possesses an individuality entirely its own, 
and a character at once emblematic and patriotic. Those who have preserved their copies of the 
™ Magazine and want to have them 
——————— “| bound up in this handsome case, 
should transmit their orders at 


feos | Fey nen’ | 
moe TEILDENS & ™.. ....... 


BINDING CASES, best art can- 
vas cloth, with special design 
(illustrated and described here- 
with), price, 2s. 6d.; packed 
and sent post free, 2s. 10d. 


es a 
AUG-DEC-1899 





BOUND VOLUMES COMPLETE 
of Volumes II. and III. (ARt- 
PAPER EDITION). These can 
be supplied by us in cloth 
(style as described) 10s. 6d., 


IN DUSTRIAL il or in special binding (half calf 
PROGRESS eel or morocco) 12s, 6d. 


VOLUME I. A few bound Vols. 
(art paper) still remain and 
can still be supplied at 21s. 


REDUCED FACSIMILE OF THE BINDING CASE FOR VOL. I. OF in cloth, and 25s. half 


“* FEILDEN’S MAGAZINE. 
SIMILAR CASE FOR VOL. III. (JULY TO DEC., 1900) NOW READY. morocco. 














N.B.—When placing orders for Cases or Volumes, state with or without Advts. 


Address:—Publishing Department, FEILDEN’S MAGAZINE, 
Temple Chambers, Embankment, London, E.C. 


@ SEE SPECIAL NEW YEAR OFFER ON FOLLOWING PAGE. 





























Complete your Sets!!! 


SPECIAL NEW YEAR OFFER. 


Have you ever thought what an asset the earlier numbers of industrial 
works of recognised value become? Books are always our best friends: 
FEILDEN’S MAGAZINE is certainly the Engineer’s best friend. 


Jt eosts Mundreds of Pounds 


To produce one month’s issue of FEILDEN’S MAGAZINE. It has cost some THOUSANDS 
to bring the Magazine up to its present front rank position. The price you pay for a single 
number is me rely a fractional part of what we pay for a single short article. 








No such value has ever before been offered to the engineering and industrial community 
of Great Britain. 


ALL THE ARTICLES IN FEILDEN’S MAGAZINE 


\re exclusively written for and are copyrighted in the Magazine. They are the result of technical 
research and investigation by the greatest living thinkers in every branch of industrial activity. 
They do not appear elsewhere, and if you miss them you will lose a storehouse of valuabie 
information. 

Probably, never again will it be possible to secure every issue of FEILDEN’S MAGAZINE, 
now fully recognised as Britain’s representative journal ; you should, therefore, take immediate 


advantage of the following 
NEW YEAR OFFER. 


COMPLETE SETS OF BACK NUMBERS. 
VOLUME I. A set of copies on Finest Art paper, with pemieins Case, Title, 





and Index complete, post free... ‘int eae os 186 

A set of copies on a first-rate surface paper (bookstall edition), 
with Binding Case, Title, and Index complete, post free... 13,6 

VOLUMES II. and III. A set of copies on Finest Art paper, with Binding 
Case, Title, and Index complete, post free... as a 86 


A set of copies on a first-rate surface paper (bookstall edition), 
with Binding Case, Title, and Index complete, post free... 5/6 


SINGLE COPIES OF BACK NUMBERS. 


If you are short of any issues and are desirous of completing your set, write us at once 
with your requirements. Here are the particulars and prices : 


VOLUME I. (August to December, 1899.) 


No. I on art ~— aie a few left), 5/- each; on a first-rate surface paper (bookstall edition), 3/ 


oe : « wae » : 2) 
» 3 ‘ sa , 3/6 ’ a 2/ 
nin » » 3/ nd 7 » a 
— : » BB w “ » 2/- 


We can supply a few slighty soiled copies at 1/6 and 1/- each respectively. 
VOLUME Il. (January to June, 1900.) 

Although we have in stuck more copies of this volume than of Volume I, they are being gradually 
reduced. We offer them now at their face value, z.e., art copies Is. each, and super-calendered (bookstall 
edition) 6a. each. 

VOLUME III. (July to December, 1900.) 

Same rates as the numbers of Volume II. 

Postage on single issues is as follows :—On art copies, 4d.; on super-calendered, 3a. ; which must be 
remitted when sending postal orders for any odd numbers. For the full annual subscription we pay 
postage. 
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Sugar Curing Plant. Centrifugals. 
Machine Cools. 
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SUGAR CURING PLANT. 
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$O60666666666666 


Sole Makers 
Weston 
Centrifugals 
with 
our 


Patents. 


Sole Makers 
Patent 
Centrifugals 
driven 
by 
Water. 





TWO 30°IN, BELT-DRIVEN CENTRIFUGALS. 


WATSON, LAIDLAW & CO., 


98, DUNDAS STREET, GLASGOW, 


Address Telegrams: ‘‘ FuGAt, Giascow. *A.B.C.,” “ At,” “ ENGINEERING,” AND aia Coves Usep. 
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THOS. W. WARD ~— 


Telegraphic Address: ALBION WORKS, SHEFFIELD. 


‘“FORWARD, SHEFFIELD.” 
4) 


@ 
gee 
High-Class 


Machine Tools 


LATHES, PLANERS, SHAPERS, 
SLOTTING AND DRILLING 
MACHINES, ETC., ETC. 


CA TALOGUES POST FREE. PROMPT ATTENTION TO INQUIRIES. 
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IN STOCK FOR IMMEDIATE DELIVERY. 
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ELECTRIC 


LIGHT 
STATIONS 


x 
High 
Pressure 


Steam 


FROM 

A 
WASTE 
SOURCE 
OF 


Heat. 
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Fuel Economisers. 


= 


NEW CENTURY 





of 


ELECTRIC 
POWER 


STATIONS 





a 


High 
Temperature 
Feed Water 


A LARGE 
RESERVE 
ALWAYS 
AVAILABLE 
FOR 


Emergencies. 


* 





























24 FLEGTRIG TRAGTION & POWER INSTALLATIONS 








E. Green & Son, Ltd., 2, Exchange St., Manchester. 
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o pe ier Feed Pumps. 





THE WEIR 
FEED PUMP. 


bicapies Cecency & Reliability. 
SIMPLE & COMPOUND TYPES 


@ 


Used 
on 
over 
ELEVEN 
MILLION 
j.H.P. 


@ 


For 
Watertube 
Boilers 
of all 
Kinds. 


@ 





WEIR CIRCULATING PUMPS 


For Electric Power Stations, Mills, etc. 


WEIR TANK PUMPS 


- For Light Duty. 
STANDARD SIZES. PROMPT DELIVERY, 


London Office - 78, BILLITER BLDGS., E.C. 


G. & J. WEIR, Ltd., 


CATHCART, GLASGOW. 














(ROW’S PATENT.) 


The special feature of this Patent 
Tube is the break up of the central core 
by cross indentations, and the formation 
both inside and out of a large amount 


of impinging surface. It has now been 
conclusively proved that this 


DOUBLES THE EFFICIENCY 


of the Tube. It also destroys the longi- 
tudinal rigidity of the Tube, so that it 
is safe from fracture and leakage when 
fixed between tube plates. 


THE “ROW” TUBE 


has been most advantageously applied 
in the construction of 


EVAPORATIVE 


SURFACE AND FRESH WATER 


CONDENSERS 


Feed Water Heaters - 


CALORIFIERS 
COOLERS 
STEAM KETTLES 

STILLS, &c. 


FOR EVERY 

KIND OF APPARATUS 
Involving ‘the transmission 
or abstraction of heat by 
means of tube surface 


THIS TUBE IS 
INVALUABLE. 















ASK FOR CATALOGUE 
No. 4. 





FEED WATER HEATER. 


ROYLES LIMITED 


DALHAM WORKS, 
MANCHESTER. 
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Contractors to Bees 25 International 
ber Majesty's Government. FP see raw biahest Awards. 


The ORIGINAL of CAMEL HAIR and other Imitations. 
@ ® ® 


100 Miles of Main Belts 


always in stock. 


® 


Depots in the Chief Centres of the World. 
CATALOGUES POST FREE. 


®S ® @ 
che Lancashire Patent Belting § Hose Co., 


LimITeEo, 
Factory and Chief Offices: MANCHESTER. 


London Office: SUFFOLK HOUSE, i 
CANNON STREET, E.C. “* MACMECHAN, MANCHESTER.” 


K indly mention FEILDEN’S MAGAZINE when applying to Advertisers. 








